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AMERICAN PHILOhORIIICAL SOCIETY, 
ELD \T PBIKDHPnn kOR PROYOTINb ISGPIL K\0\UFIMiL 

Voi XXXIir Tam \uv mo4 No 144 


Janua y 6 JSOi 

The annual election fir ()(Ti ers ind Councilors is held 
this afternoon between tl c li ui& of i and > ] m J Iu result 
wis submitted to the Siuety at the evening mcttin' by the 
olhocra of the election 


Slated Me tinj Januiry 5 1^94. 

I’reMdent Mr Fbatsv in the Chair 

Prof W 11 Appleton, i litoly elected member, was pre 
eented md took b a ae it 

Curre^pondellce w« nubmitted is follows 
A circular was received from the Nederlandbche Meat 
Bohappij ter bevordering van Nijvirheid, Harlem, offering a 
prize ior 1801 

Aoceasions to the Library were reported from the Aubtia 
lasian Association for the Advancement of Science, Sydney, 
Inatitut Egyptien, Cairo Egypt, Anthropological Society, 
Tokyo, Japan, Friesoh Qenootschap van Gesohied, etc , Lea 
warden, Socidu; K do Geographic, Antwerp, Belgium, SocidUS 
Hongroise de Qdographie, Badapeat, Siebenbargisohe Verem 
I noc aMBH PB1L08 aoo xKXiii 144 a FaiHTao no 18, IBM 
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fur NalurwiBaen«ohafleD normnnatadt, Tr 8 n«ylTania, Phyno 
logiaobo Geaellst-halt Me««irs K Fried] wider und Sohn, Berlin, 
rrup«na Verein fur Lrdkunde K Su-lia Alterthuma Verein, 
Dreoden Saxony K Leopddiniach Cirolinirche Deatfloho 
Akademie dtr Nalurforachcr Halle a S Pruama Deutaohe 
Seewarto IIaml)ur,j, Geimany, K Sacha GeaePoohaft der 
Wiaaenoli'irten Leijiisig K B Akadeniio der TViHaenaohaflen, 
Munich Bavaria Sodely of Arts Boyal Aatrunomioal So 
oioty, 1 ditora of A'aiwrr Royil Society, Meteorological So 
ciety. Prof Jo«e[)h Prestwich London Eng Literary and 
Philo^opliual Society, Eew Cistle ujion 1 3 no, Eng Gcolog 
ical Survey of Cinada Ottawa Bureau ofStatiatioa of T abor, 
Athenaiim Hie family of the late John Pickering Boaton, 
Math Harvard College, Mr A Mcharland Davia, Cambridge, 
Maaa American Antiipanan Society ‘Worcester, Mois , The 
Travolcra Insurance Company, Ilartfbid, Conn Editor of the 
ArcJieeolojteal Hagazinr Menden, Conn Yale University, 
Editors of ^inericon J urnal^of ficienee, New Haven, Conn , 
Ameiicia Inatiiute of 1 lectncal Engineers, Matliematical So 
ciety. Meteorological Oboervatory, Editor of the Popular 
Science J/onMfy, Prof J A Allen, New 'iork, N y,Free 
Public Libiary, Jersev City N J Geological Survey of New 
Jersey, 1 rentoii, American C hcmical Society, Eaaton Pa, 
Editors of the iirdical Neu-s College of Pharmacy, Univcrstty 
of Pennsylvania Messrs Julius B Sachse, Henry Phillips, Jr, 
Philadelphia Editor of the ilniortean Chemical Journal, Bal 
timore, Md , U S Geological Survey, Hydrographio OiBce, 
Commissioner of Labor, Bureau ofStatiatice, Washington, D C, 
State Board of Health Nashville, Teun Academy of Suenoe, 
St Louis, Mo Geological Publiabing Compauy, Minnespolia, 
Minn , Kansas Academy of Science, Topeka, Kans, Aoadetny 
of Suenoe Tacoma, Wash , Agrioultural Experiment Btationa, 
Pennsylvania State College, Knoxville, Tenn , Madison, Wu, 
Laramie, Wyo, Sociedad Gieotifica " Antonio Alaate, ” 
Obtervatono Astronomioo Kactonal de Tacubaya, Mexico, 
Mex , Soci^t^ Soientifique da Chili, Santiago 
Photographs for the Society’s Albam were received of 
Maasre. R Meade Baohe and Thomas M Oleemann 
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The following death*) were announced 

George de Benneville Keiro Plii1adol{ liia, December 18 
1893, iBt fi-4 

Dr Chirles M Greseon Philidclphia December 27 1893, 
■Et bb 

Dr DioijsStucr Vienna Ootobor9 18)3 

The Premdent havin,' been authon/el to appoint suitable 
persons to prepare tin. usual obituary n itioes subsequently ap 
pointed Dr Daniel ir Brintoii fir Mr Keim 

The o/Ecers of the election held this afternoon pursuant to 
the laws of the Society reported the following members had 
been elected as OlHcers and Couneil of the Sieiety for the en 
suing year 

Preat tent 
Fredenok Fraley 

Vice Pretxdentt 

F Otis Kendall W S W Ruschenberger, J P Lesley 

Secrelartea 

George F Barker Daniel G Brinton Ilenry Phillips, Jr, 
George II Uorn 

Curators 

Patterson DuBois, J Cheston Moms, R Meade Bacbe 

Treasurer 
J Sergeant Pnoe 

Oounmlors for Three Yean 

William P Tatham, George B Morehouse, Samuel Wagner, 
WiUiau 0 Oatsdl 
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Caweihr for 7\oo Years, in place of Thomas H. Dudley, 
deceased. 

Uenry Ilartabornc. 


Mr Henry Phillips, Jr , was renominated for Librarian, and 
the noininntiona weie doted. 

Dr. Dnnid 0. Bnnton read a pajter on “ Nagualiam.” 

Mr. Lyman road a paper on “The Ago of the Newark 
Brownstone.” 

Dr. Cope preaented a communication on the dabca of Rio 
Grande do Sul. 

Pending norainationa Nos 1268, 126ft, 1270, 1271, 1272, 
1278, 1271 were read. 

The report of tlie Finance Committee waa preronted and 
tlie appropriations for the year were passed. 

The Midmux Committee preaented the following report and 
rorolution, which were adopted: 

The Mlchsux Committee of the American Phlloiopblcal Society re- 
•peclTnlly repoiia, that at a meeting hold on December 14, 1808, a letter 
a as received fiom Ur. J T RoUiiock oncloelng list of the time and aub- 
Jc-cia propoied for the Fifteentli Courae of I.eclures for 1804, given under 
the auaptcee of the American Phllosopbical Society 

HOIfDAT ETUlUiOa. 

Jan S9. Pennsylvania Foreeta and Forest Trees (lllaatraled). 

“ 80. Protection of Fen nsyivania Foi eats. 

Feb. 6. Waste of Pennsylvania Forests (llluslmted). 

" 13. PoMlbllltlea of Forest Restoration. 

" 10. Legal Relatlnns ofour Fotetts. 

" 36. Trees In Cities and Towns (lllastrated). 

March 6. Waste Lands of the Commonwealth (Illustrated). 

The Lectures will be delivered in the Pennsylvania University Building, 
which has been kindly tendered to him for the pnipoee. He esthnates 
the cost of the lectures at 1840. 

The Committee approved of Dr. Rothrock's proposition, and aAs for the 
passage by the Society of the following resolulloa : 

“ Beselxsd, That the sum of two hundred and forty dollars be approprl- 
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aled out of tha lacomi* of thaMichaiix Fund for llio expcnHei of tlio Fif 
teentli Course of llio MIrhaux Kormliy LLCl(ire<) by Prof J T Rolbroi k 
By order of tlio Committee 

I Sfcnoi? VNT Phtcf ^oetary 

The Librarun reported that Dr Elliott Couos had returned 
personally all the Lewis and Cluko manuscripts borrowed by 
him , that the same were coricot in number and condition 
that Dr Couca had arranged them in a most excellent and 
carerhl manner, so as to ficilitato all future reference , in fact, 
that they wore in much hotter condition than when loaned by 
tne Society 

The Treasurer was authorized to receive from the city of 
Philadelphia the sum of $^000 duo January 1, 1841, and to 
sign proper quittances therefor 

And the Society was adjourned by the President. 


Afff <if the Heieark Brovnetone 
By Bmj StnUh Lyman 

(.Read brfore the American Phdoeophieal Society, January S 1894 ) 

There •eemi to be reasonable around for doubt wheihei the rock bedt 
of the Newark, N J brown buibllng itone quarriee belong even to the 
Meioioir ae they have generally been thought to In ipite of the un 
fhvoreble cliamcier of the nandelone fbr preserving foeellt, it hu yielded 
a nnmberof cpecimeni, and the Idenilflcalion of at least tno tpeolee has 
been attempted In the Neui Jereeg Stale Orologieal Report for 18 ID, p 88 
the late deeply lamented Slate Oeologist Prof Cook speahe of certain 
foealls at the cloeely adjacent Belleville quamee, evidontly in the eame 
Mndy bede, m follows cuing the unexcelled authority of Lesqaerenx 
“Atthe Bellovllle qnarriee thin ee«ms of coal and Impreetione of the 
otema and branches of plants are not uncommon A fragment of the 
Item of a plant with surface markings like the Tjcpidodendron woe fbnnd, 
and Is now the property of Mr David Hitoboock, of Orange. It la a very 
plainly marked, flattened stem eight inebea long foor and one-half 
Inohea wide, and one and one half incbea thick Photogimpha of thia 
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irere taken and oent to ProF. L Leequerdux, of Columbui, Ohio. lie 
roturne ttao following answer 

“ ' The photographs are suSlclenl, If not for spenflc determination, at 
least for posltUo reference of the speciniens to LepIdoUendron Kvcn I 
should sny that the sperlmcns lepresent L wU?inmuiTium Presl ss dis¬ 
tinctly as a speciflc icprescnlallon can ho mode upon a decortirated trunk 
of Lepldodendion L uelthnmiitiuim Is a leading species of the old red 
sandstone found here, ss In Kuiope, fiom iho suhcarhonlferous meusures 
down to the Devonian, while until now wo do not have any remains of 
Lopidodendron of any kind from the iippei coal measures (Permo car- 
honlfcroui), or from higher up than the Plltshurg coal 

" ' L letUhetmianiim Isrccoidcdonly onre from the true roal measures , 
this hy Elchwald, fjoin the CarlMmifcrouB sandstone of Itussla But 
European authors, among others lloep|ieil, doubt Iho Identity of the Uus 
ilan apeclos with L wUhtunianum, which Is uioreuverextrcnioly vailable, 
and has been described already undei about thirty dllfercut names ’ 

“ Another fiagmout [Pitif Cook adds] has since been obtained from 
the same quarries by Dr Bktnner, of RollevHIo, and is now In onr poi,seB- 
slon. It la seven Inches long, five and oue-baU Inches wide, and one and 
one-halt Inches thick, and is as plainly marked as the first Other and 
smaller specimens somewhat like the above have also been found In the 
quarries In Newark If these foseila aio euGSuIcnt to determine the geo¬ 
logical age of these beds, they put it In the upper Carboniferous, at least, 
which Is lower than hoe heretofore bceu claimed for It A larger and 
more complete collection of inch f«Hwlle must be made if possible 
“Vegetable linpresslona are found In largo numhere at the quarries of 
Mr. Bmlth Clark, of Mlllord, but most of them aro fragmentary and in¬ 
distinct Those wbicb can be seen plainly enough for Idenllllcailon resem 
ble the Equlselum and some conlforouB plante. They are erldently much 
newer than the losslls at Newark and Dellevlllc " 

It It not to be wondered at Hint the very sagacious Prof Cook should 
have perceived this great diflerenoe in age on even so cursory an oxam- 
inatlon; for the Newark brownstone is at lesst some nine tbftusand feet 
lower geologically than the Mdford beds, a part of the Perkasle shales of 
Pennsylvania. Few species Indicating the geological age liave been 
reported from the Mlllbrd beds, but from Ibehorlton of tbeOwynedd 
and PhtDoUvIlle dark shaleo, far below those of Mlllord, and quite above 
the Newark beds, appear to have come most of the fossils In Pennsyl- 
vanb, Virginia, North Carolina, and elsewhere, that have been thought 
to Indicate the Rhsotio age of all the older Mesosolc rocks of those Staiee 
So fixed hae become the Impresalon of the Mesoaolo age of all the beds 
that have hitherto commonly been grouped together under tbe name of the 
American New Red, and many other natnee, that It may even possibly 
have caused some bios in tbe minds of paleontologists In their determlna- 
tioo of more or lees doubtful fomlle; though Lesquerenx seems not to have 
been fisttered by such a prejudice to the extent of blindness to otberwlie 
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cle*r Indication* Prof William M Fontnlno may have been guided by 
equally clear indleatlona, but hla exi)re«tcd argument dnea not acem i>eT- 
fectly lound when be anya of a “New Rod ’’ rosall dcacribcd and figured 
by Emmonanaa Lepldodondron, and wiilmut pf>lnllng out what elaa It 
la “Tlieae liiiiireaelona are, of coiirKe, not tlioao of Lepldodendron, aa 
this plaut does not exlat In ibe Mcao/olc “ Tlial would decidedly oeem 
to be begging tbc qucalinn aa to tbe ago of the foaail Newberry appeare 
also to liave been pnrailily Inlluenred by llio anine aasuiiipllon. 

In baa, In fact, been gencrully, but pcrliapa too auperflclally, arauroed 
ft'om tlio predominance mainly of a ird color, and the abiunce of notable 
unconformltlea In ilie beda of the ao called New Ueil, and the lark of 
numeroua convenient fosgll indieatlona, that the beda all belonged to one 
formation of no wide paleonlologloal range, and conaequonlly of no very 
great tlilckneaa Now that our Pennaylvaola inveallgatlona prove be¬ 
yond a doubt that the total ibichnefia U at least Kome twenty seven thou- 
aandfeet, the prcaumptloii la rather that the beda altould be of very diverse, 
geological age , and even It should not acem surprising If the lower ones, 
Inclnding the Newaik brownstono, almnld prove u> l>e of Paleoznio age 

Leaquereuz'a very positive, uubcsiinllng recognition of tbe Lephloden- 
dron would of Itself make It highly probable that the brownatone waa at 
leaat u old aa the Carboniferous, and somewhat confirmatory wholly In¬ 
dependent ftHsIl evidence has been found in Pennsylvania ^veral yean 
ago Hr. S E, Paaclial), of Uoylestown, pointed out to Prof Henry Cnr- 
▼111 Lewie certain CHlaiiillo fossils that bud been found by Mr Jobn B 
Aah half a dntsen miles easterly from Doylestown, Just DunUof ibe old 
fUeosoto Island, so to speak, and within ibo llinlis of the supposed Meso- 
aolc, and now known to be a couple of thousand feet geologically below 
tbe brownslone beds Lewis tliniight the calsmile might bo of Permlau 
age With mneh search Mr. Ash surceedod In finding a specimen that 
contained two JoInU with tbe whole Internode, lome twelve or fifteen 
Inches long, and some eight Inches or more broad, and It was sent to Les- 
quereux for Identiflcallon Other allaira through the short remainder of 
bis busy lllb prevented Lcaquerunx from communicating any result of his 
examination, and the specimen has not yet been recovered. Uul Mr 
Paachall has a leu perfect fragment len inebee long, Indicating a ealamlin 
of at least six Inches In breadth, with a single Joint at two Inches ffoni 
one end lie says there are other better specimene at the Academy of 
Natural Sciences. 

The only two recorded fossils, both plants, that have been supposed to 
be Meatilled beyond donbt, from ibo Newark quarries, are tbe DMnttef 
ImgffoUtu and OlalhropUrtu plalgp^glUt, moniloaed by Newberry lo bis 
Monognph xlv, of the U 8 Oeologieat Suneg, on "Tbe Fossil FUbes 
and FossU Plants of Ibe Trlaulc Rooks," etc, 1898, pp M and 84. Fon¬ 
taine speaks of the Dloonita lany^oUtu among tbe North ^rolloa fbuUe, 
U. 8. OtohgtMl Surtrg, Monograph vl, 1888, p. Ill, Judging merely By a 
deeorlplIoB and flgiire of EmmoBi’, aa probably nearly allied lo EauflM 
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pronmu* fiom the najnialitil gioup of India (Jurnfslo) and in dcncnhing 
the Olathr plena piilyihyll t tmm ihLVIrgInli coal mensuns (probably 
cnrreapinding in to the 0\i>n(dd and Fbmniivdle ehalet and de 
cidediv Intir than llio Newark beds) points out (p 16) several diller 
ences between il and ihe Earo|Han Juiassic plant with which on the 
whcle he thinks It should I e as9oriatcd Nowl irry (M nogmpb xlv p 
01) says that fragmcnls f the Clilhraptetis} Uttt/phylla liave > ten (b 
taluid thiugh inly rarely ftom the beds of Nt walk but the one he 
flgnies IB (tom MilTord N J that is eouit iilue thousand feet above the 
Newark bids 

Newberry mentions (p HO) also an imi>errf>ot Newark fisBil that In 
reviewing the literatnie of Hit 'Iiiost.ic floii (an expression lliil seems 
toshiw his Inclination to nssiiiiit * pnon that the Ntwaik beds were 
necessarily Mts 17 lie) ho found ii rest mble the NgcMstiiM nsnant but 
he candidly adds Unt 1 the frutUHcilion of these Eiuiscloid plants 
shall be found wlilcli will pcimit a belter com|iarisnn with those of older 
aud later firmatiuus It It a useless expenditure of tune to discuss the 
ciucstion whether iliev are s|ieei(s < f Calaimtet wlikli have survived thiin 
the C irlioolferunB age are true !queeetn oi aie species of an exlinot 
genus of that 1 iinilv 

Newlnrry fiirllicr s|>eaks of a f sail tree trunk found frequenlly In the 
sandstone quarries <f Ntwaik rtseiiiblin„ LtpidodtndroR adding In re 
gnrd totbeidenuf iisbeingone ridalsa nianirthlerror Ltpid>^ndion 
did not pau fioni the Cirhonirerous to the Mesc rjic age Evidently he 
took It in advance for gianled that ibo beda ol Nowaik could not be oldei 
than Mesnsde It is not unlikely these very f issilg are of the species so 
readily identified by I caqnoroux with the Jeptdodendr n Newberry 
tliiiiks they are probably a Pahteya, aud Fuulalne ineDlii ns Palwya 
inditti a plant of the llsjmahal ^mup as occurring in Nortli Carolina 

Apparently no other fossils have been recorded as coming fiom 
Newark and It Is seen (hat only two of them have been Identided with 
any approach to certainty Moreover neither of the two would seem to 
be so closely Ilka the nearest European and Indian ronns as altogether to 
preclude the possibility of their being of very dlRerent sge from them 
ispecmlly considi ring their geogripbical remoteness 

Rogers in \\\» Ftnal Rtpint on the Otology qf Petaitylnanii 1859 Vol 
il p 507 suggests the possibility of finding Permian foesil* among the 
highest rocks of Greene county in the louili western comer of the State , 
end Stevenson in bis Report of the beeottd Oeologieil Suroey of Pmntyl 
eania 1870 shows (p 85) that the highest known rocks there are led 
•balee Whether C srhoniferone or Peimian, It Is by no means Inoonoeiv 
able that they may prove to be contemporaneous with the Newark bede 

The Canadian geologists have found that much of the formerly to 
oalled Trias of Prince Edward Island New Diuntwick and Nova bootia 
b really Permian Permo carboniferous or even Carbonlflroiu (see the 
Oanada QoologxettX Buruy Roporta Ells 1881-81 1885 Flolobcr. 1880. 



IBM] 


9 


[Liftnui 


1800-01). Tbclr ilesci lptli>n of (he rock-bcdg Bhows a good deal of reBcm- 
blanoe to (boso of Newark Fletelicr, In IiIb lA<-t report, glvoe Mveral 
delnlled aeciloni of Permian rocka up to flvo ibnuBand and eight tUon«nnd 
feel In tlilckneea It Bcema bunlly probable that no tracei of bo vuhI a 
formailnn sbonld be found in the easlein United States near either the 
Mesoxolc or Paleoaula roek<i with which ii is so Intimately associated In 
Nova Scoila and Prince Kdward Inland 
ll would seem, then, that the Mesozoic age ot the beils of Newark Is 
noi so Ihnrniiglily certain but that Itinlghi bo worth while for piloontolo- 
glste to reu\amliia with runowrd care the Indleallons of the foBsils that 
really liearon the ivilnf Por undoubtedly the very acanty and Imiierfect 
testimony of the Iftggils alreidy known . the apiiaront bias, on the one 
hand, In favor of comparing iheiii only with MchuzoIc forms that are ex 
Iremely remote at best , on the other hand, the less biased partial Idenil- 
flcntlon of some Newaik fossils with Paleozolo ones under conditions at 
least equally favorable os regards aklll and mnieiial, the great thickness 
of measures la-low the compimilvcly well Idenilfled Rhaiilc or Tilasslo 
horizon of the Qwynedd and Pliamixville slmlos, the samo probably as 
the Richmond and North Carolina coal bearing Itods , and the possibility, 
to say the least, that some of the red beds conformably at the top of the 
Carboniferous rocks of soutliwesicrn PeniisyWanlaand of West Virglula, 
as well as some of the Permian or Carboniferous beds of eastern Canada, 
may be of Identical age with the Newark beds , all these circumstances 
make Itseetn not altogether Improbable that the Newark brownslone Is 
older than tlie Mesozoic. 


Further on the Age of tho Naearh Broanetono. 

By Benjamin Smith Lyman. 

( Read brfore the American Phitoeophieal Society, January 19, 1894 ) 

An addlilonal reason for doubling the Mesozoic age of the Newark 
brownslone may bo found In the remarks of Newberry on his fosall plant 
Dmdrophytmt triaMetw, found at Ponland, Conn.. In aandslone of pos¬ 
sibly the same age as tbs Newark brownslone. He quotes (Monograph 
xlv, p. 89) Lesqnereaz'a description of Dtndrophyeue Deeori, found In thq 
Pennsylvania No. XT, or Umbral shales; and adds: “ I have copied this 
description nearly entire because Ills almost Ifiorally applicable to a plant 
rtpresenied on PI. nl of this memoir and obtained from the sandstones 
ttf Ponland, Conn When we consider the vast Interval of time between 
the deposition of the nml)m\ shale of Pennsylvania and that of the 
Rbssito sandstone of Connectlcnt, one the base of the OarbonlfsTana eye- 
f noo. AMR. PHiuM. soa nziu. 144. 8. pbixtkd fsb. 18, 1694. 
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tern and (lie other the aummit of the Tilaa it cannot fail to be regal ded 
ni intereatiDg and aiirpnaing that the rLSomblance ahonld be lo complete 
But for the a priori improbability that a apciies of seaweed eliould be an 
long lived I should lianlly feel JUBilded In giving even a new spcrlflr 
name to the Tiiassic iiiec imi no Pmalb y a comp iruon ot more material 
wonld show liSorLucea not now peroeptlli but ibe pteulitr mode of 
growth an 1 the dclaiU i f etruLture seem lo be osaemially the same In 
the PortI ind stndu inta as m the Urnbral sliales the fronds of Dendro 
pbycus are Lnrollcd in m issta that suggest cabluigo heads ol large s to and 
rather I oae texture while the mode of sub tivision and the cbirictcr of 
the final rimihcati ns if the fronds arc so like lliU with tlie similarity of 
the enclosing rock the specimens from the two 1 icallties and boruone 
are almoat undislingiilbhal le 

It seems clear that the PoiiKnd Denlrophprus if viewed without prej 
udire would like the Bellevillt and Newark Jepidodendroa strooglj 
Indicate the PaUoroic ego of the lirownatone 

Tt IS not yet certain liowcver win ther the PortI ind undslone and the 
Newark brownat me are of the sine ago fur the P irtlan I beds am near 
the eoHiorn edge of the so cillcd Mesi /mc rocks of Connecticut that have 
goncrally easterly dips so that the bedsbuvs sometimes been taken to lie 
near the ii p of the column while the Newark beds are no doubt towards 
the bottom of the so called Mesosilcuf New lersey Still the geological 
structure in <. onocotlcut has not been so thoroughly worked out sa to 
make that position of the Portland beds perfccily sure Pcrcival s map 
would seem rutlicr to In lirate that they are on the ntalern side of a baain 
and Dana ( 4m Jo» ‘In lH9t Vol xlii p 44n) says the sonilst me at 
Ford ind is nearly hon/ootil and occasionally the dip It westerly It 
seems then not imp i<4ib]e that some of the lower more ancient beds 
have here tome to the surface It is not yet known either how great 
may be the total thickness of Ihe Connecticut Mesoroic so called nor to 
what parts of the Now Jersey and Pennsylvan a rocks it may coi respond 
But the lithologic il character os well as tbs decidedly Paluuroio 1 lok of 
the only determined fossil of the Portland lieds go somewhat strongly lo 
show an Identity in age with Ihe Newark brownsl ne 

At any rale the paleontological argument for the Meiorolo age of all 
parts of the so called New Bed is plainly not so perfect as it has oBen 
been supposed to be 
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Naguaham. A Study in Native American Folk-lore and 
Uiatory 

By Daniel O. Snnton, if D. 

(Bead before the American Fhtloaophual Society, Jan'y 5, iSO^.) 

Contents 

1 The wurda Nagaal, Nagunlitm, NngualUt 9 The Eailleat nefor- 
ence to NegUHliaiii. il. The Naualli of the Aztcci, Ihelr Clnaaei end 
Pretended Powerg 4 The Haired IniovkitDra , ihs DryoH, the OloUuh 
qtn, the Tiopnth, the Tiij/Ai, ctr 5 CInirvojunce ntid Tulcpelhy dar¬ 
ing Inloxlentliin 6 The NauaUi of MiMlem Mexico 7 The Tonal 
nnd the I'unalpouhgae , the (leiielhllao S>gtem of the NahDaa 8 The 
Aetee Bodellty of "Miigtar Magician*.'* 0 The PorBonel Cunrdtaa 
Spirit 

10 Folkdore of the MIxe ladlane. 11 Aatrologlntl Ulrlnatlon or 
the Zapoteca. 12 Similar Art* of the MKtec* 13 MagualUm In Chl- 
apai, aa Doicrlbed by Blghup Nunex do la Vega 14< Nagualltm 
Among the Qulcltoa, CakchiquoU and Pokonehia of Guatemala IS. 
The Metamorphoaea of GakumaU 10 Modern Witchcraft la Yucatan 
and Central America. the ZaliorU nnd Padrinoa 

17. Fundauiootal Principle* of Nnguallaui, llntreil of the White* and of 
Cbriillanity. 18 Ita Organlrntlon and Kileni, It* Priciihond 10. Il* 
Influence In the Native Revolla agninat the Spnntah Power 20. Ex¬ 
alted Foaltlun of Woman in Naguallani. 31 Thia a BureWal fh>m An¬ 
cient Time*. 22. A Native Joan of Arc 28 Modem Queen* of 
NagualUm 

24. The Cave temploa and the Cave-god* , Oztoteotl, Tepeyollotl. 
VoUn, etc. 20 The Sacred Nuniliera, 8 nnd 7. 20, Fire Worship of 
the Nagualleta 27 Fire Rights Connected with the Pulque 26 Fire 
Ceremonie* of the Modern Maya*. *20 Secret Significance of Fire 
Wonhip. 80. The Chalchlulte*. or Sacred Green Stones 81 The 
Sacred Tree and the Tree of Life 82. Tlie Cross and lu Symbolic 
Meaning. 88. The Lascivious Riles of ]lie Naguallit*. 84 Their Re¬ 
lation to the Symbols of the Serpent and the Phallua. 

80. Confhaion of Chrlutfan and Native Rellglou* Ideas, Prayer* of 
Nagnal Priest*. Tbeli Symbolic Language 80. The Inquisition and 
Nagnallsm. 87 Etymology of the Word Nagval. 88. The Root Na (n 
the Maya. Zapoteo and Nahuatl lotaguagea. 88 The Doctrine of Ani¬ 
mal Tranafimnatlon in the Old World. 40. The Doctrine of Peieonal 
Spirit* In the Old World. 41. Scientific Explanation* of Nagu*l Magle, 
48. Conclusion. 



1. The words a na/iial fiajualiHm ii nai/ualigt hive betii 
current in I ii^Iish prose for more than seventy \esrs they ire 
found dm ini' thit time in n vaiiety of Iwioks piililisheil in Lug 
land and tlio I iiited btates * yet no not to be discovcicd in 
any dietionniy of the Fn^rlish lanKiinge noi has Na fu ilinm a 
]ilacc 111 any of the iiiinu rolls eney clop I dins oi Conversitioii 
Lexicons ” in PiifTlish Jiicneli On min or Spanish 

This 18 not owiii}; to its lack of impoitnncp since foi two 
bundled yinis pnst is I shall show it bus been lecognireil as n 
cult no less powerful than mysterious which united mniiy and 
diicrso tubes of Mexico and Centril Ameiicaiuto or^nni/ed 
opposition ii^inst the {roveiniiient and the relif^ion winch bad 
bicn introduced from 1 inoiK whose mcinbeis had acqniied 
and were bound tO),ctiiet by dtiange fnciillics and an oioult 
Icarnint' which placed them on a par with the lamed thninnutur 
gists and theodidocts of the Old Moild and winch presiivcd 
even into onr own days the thoughts and forms of a long sup 
pressed iilii d 

In several picvious publications 1 have referred briefly to this 
secret sodality and its aims f and now believe it woitli while to 
collect iny sc itteied notes and piesent all that I have found of 
value about the oiigin aims and sigmflcanoo of this Eleusinian 
Mysteiy of America I shall tiaee its geographical czten 
Sion and endeavor to discover what its secret influence icslly 
was and is 

Si, riio eniliest description I find of its particular rites is that 
which the histoiian Ilericra gives, as they prevailed in 15^0 in 
the piovince of Cerquin, in the mountainous parts of Honduras 
It IB os follows 

'Ttaa Devil was acoDilnmed to deceive these natives by sppeanng to 
them in the form of a lion tiger coyote llrard, snake bird or other ani 
mal To these appeamnews they apply the name JfagvaU$ which Is os 
much as to sty guardians or cimpanloos and when such an animal 
dies oo does the Indian to whom It was ovslgncd The w ay such on alli 
anoe was formed was thus The Indian repaired lo some very retired spot 

* These woidi ocenr a n imber of times In fhs Entilleh Inuislatlon pel Ilehed at Itm 
don In I8ZI of Dr Ps il Pellz Osbrert e Ifcotrv CnUeo Aau leamo The Ibnn nnganl hi 

etesdoTiHAiial or nasal or noN ol bsi been Keneisllr sdnpted and ebonld be imflaiTed 

t Tor iiietanoe In The Namee of the Oode In Uie Klehe Mjths pp n 22 In JVo> 
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and there appealed to the Blrcnms, rocka end tree* around him, and weep 
Ing, Implored for Iilmaelflbe favora they had eonferrrd on IiIh anceslora 
He then ooctifleed a dug or a fowl, and drew blood from hia longue, or 
hiB ears, or other parU of hla body, and turned to Bleep Either In hiB 
dreaniB or hairawake, he would aceaumoone of tliose anlmalH or bird* 
above mentioned, who would Bay to him, ‘ On such a day go hunting and 
the flret animal or bird you boo will be my form, and I shall remain your 
companion and JVagunl for all time' Thus their filendshlp became bo 
cloee that when one died bo did the other, and without such a Jfagval the 
nallrea believe no one ran become rich or powerlul.”* 

This province of Cerquin appears to hnvo been peopled by a 
tribe which bclon|;c(l to the great Mnyan stock, nkin to those 
which occupied moat of the aren of wimt is now Yuentan, Talmsco, 
Chiapas and Oiiatcmala f I shall sny something later about the 
legendary enchantress whom tbcir traditions recalled as the 
teacher of their ancestors and the founder of their nation. 
What I would now call attention to Is the fact that in none of 
the dialects of the speciflcaily Mexican or Aztccan stock of lan¬ 
guages do we find the word nngual in the sense in which it Is 
employed in the nliove extract, and this is strong evidence that 
the origin of Naguahsm is not to be sought in that stock. 

3. We do find, however, in the Nahuatl language, which is 
the proper name of the Azteoan, a nuinlmr of derivatives from 
the same root, no, among them this very word, Nahuatl, all of 
them containing the idea “ to know,” or “ knowledge.” The 
early missionaries to New Si>ain often apeak of the naualh 
(plural, nana/iuahtu), masters of mystic knowledge, dealers in 
the black art, wizards or sorcerers. They were not always evil- 
minded persons, though they seem to have been generally 
feared. The earliest source of information about them Is 
Father Sahagun, who. In his invaluable History, has the follow¬ 
ing paragraph; 

"The nauallt, or roaglolan. Is be who fMghteoi men and Bneks the 
blood of children during the night He is well ekllled In the pnetloe of 
this trade, he knows all the aru of sorcery (iMVoUod) and employs them 
with onnalng and ability; but for the beneflt of men only, not for tbcir 

• BUorla de Au ImHai OcchteBlnla, Don. tv. Ub. vlU, cap. 4. 

i Hon ISI1 Isllj It Is the lerrliary uf (he UhortI illeleet. ipokm to thiB day In the 
vlsUlty of the ftaeai anelent rlty orUiipaa, Uondanu. Oerqnin Ilea In the nwnntaliiB 
nearly doe aaK of (hlBoelehntad site. On thet'bortl, we Bull, Xer XUnsyraiiMs dsr Jto- 
yeW* SsotaMta, pp. los-s. 
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Injury Tlioae wlio liftra recourse to such arts fur evil IntenU Injure the 
bodlei of ilielr vlcllme, oanie them to Iom iheir reason and smother them. 
These are wicked men and necromancen "• 

It 18 evident on examining the later works of the Roman 
clergy in Mexico that the Church did not look with any such 
lenient eye on the possibly harmless, or even beuefleial, exercise 
of these magical devices We find a further explanation of 
what they were, preserved in a work of instruction to confessors, 
published by Father Juan Bautista, at Mexico, in the year 1600. 

" There aro magicians who call thoinsolvos tfomWIaiji/s.t and also by 
the term nanahuahxn, who conjure the clouds when there Is danger of 
hail, so lliat the crops may not be Injiiied They cm also make a slick 
look like n serpent, a mat like a cen(l|)ede, a piece of stone like a scorpion, 
and similar deceplluiis Olliers of these aanaAaallta will transfurin thorn- 
selves to all appearances (segun laaparencla), Inloaiiger, adog ora weasel 
Olhera again will take the (unn of an owl, a cock, oi a weasel , and when 
one la piepaiing to seize them, they will appear now as a cock, now as an 
owl, and again as a weasel These call Uiemselvea nanohualUn,”X 
There is an evident attempt in this somewhat confused state¬ 
ment to distinguish between nn actual transformation, and one 
which only appears such to tbo observer. 

In another work of similar character, pnblislicd at Mexico a 
few years later, the “ Road to Heaven,” of Father Nicolas de 
Leon, we find a senes of quontlons which a confessor should 
put to any of hm flock suspected of these necromantic 
practices. They reveal to ns quite clearly what these occnlt 
practitioners were believed to do. The passage reads as follows, 
the questions being put in the mouth of the priest: 

** Art thuu a looihaayerT Doit thou foretell evenU by reading algns, 
or by Interpreting dreams, or by water, making circlea and flgurea on Its 
surbeeT Doet thou sweep and ornament with Sower garinods the places 
where Idols are proverved f Dost thou know certain words with which to 
conjure for aucceas In hunting, or to bring rain? 

" Dost thou suck the blood of others, or dost thou wander about at 
night, oalllng upon the Demon to help tlieoT Hist thou drank psyotf, or 
hast thou given It to otberi to drink, In order to Sod out lecrets, or to dis¬ 
cover whore stolen or lost artlolee wereT Dost thou know how to ipSak 
to vipers In such words that they obsy ibeeT" g 
• BemaKUnodsliahtgim, fliaariaddeiriiiwAvaSmUb. x,oap.S. 
t Derived fhiin MriitAttiiM, to oonjari asalori ball, Uiclf Aem tiriitk, ball. Alonao de 
MoHne, VoroMarto Jtetaao, mb voee. 
tBsuttota AdttrltKiaipva tat Oaafttartt, M. 113 (Haxleo, UDI». 

I mooln de Lew, OMbm dal OUa, tiL 111 (Uexkn, UU). 
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4. Tills interesting passage lets in consicIernMe light on the 
olnims and practices of the nagnalists. Not tlie least important 
Item IS that of their use of the intoxicant, pri/o//, n decoction of 
wliioh it appears piayeil a prominent part in their ceremonies. 
This is the native Nahiiatl name of n certain plant, having a 
white, tuberous root, which is the part employed. It is men¬ 
tioned as “ peilotc ” or “ peyote ” in the Farmacopea Mexicana 
ns a popular remeily, but its Imtaiiical name Is not added. Ac¬ 
cording to Paso 3' Troncoso, it is one of tlie Compositie, a 
speoies of the genua Cacalm* It is refeired to lu several pas¬ 
sages h3' Father Sabngun, who says that it grows in southern 
Mexico, and that the Aztecs dcrive<l their knowledge of it from 
the older “ Ghicliimecs.'' It was used ns an intoxicant. 

“Thote who eat or drink of this prytli sco tIbiods, which are lome- 
tlnisB frightful and aouicilmcs liidirrnuii The Intoklcnllon it caiiMB lasts 
■evoral days The ChlchlmcoB believed that It gnvu them courage Id lime 
of danger and dinilnlihed the pangs of hunger and thirst ”f 

Its use was continued until a Into date, and very probably has 
not yet died out. Its composition and method of preparation 
are given in a list of lieverages prohibited by the Siianisb author¬ 
ities in the year 1784, as follows : 

• Made from a species of vinagrilla, about the size of s hlllJsrd 
ball, which grows In dry and sterile toll The natives ehew It, and throw 
U into a wooden mortar, where It Is left to ferment, some leaves of tobacco 
being added to give It pungency They consume It in this form, some¬ 
times with slices ol ptyoU Itself, In their most solemn foBilvliles, although 
It dulls the intellect und Induces gloomy snd hurtful visions (sombias 
muy lbDeBias).’'t 

The peyoil was not the only herb piizcd as a means of casting 
the aool into the condition of hypostatic union with divinity. 
We have aboadanlf evidence that long after the conquest the 
seeds of the plant called In Nabuatl the olohvhqui wore In high 

* Fan t TronoHo, In Atialm del Jfiiaea Saaoim de Ktsleo, Tom. lU, p. in 

t Sabsi^ Btttorla de Neen ApoSo, Ub a, oap zs, sod Ub zl, cap. 7. Heinandei has 
tbe Ikdluwlns on ttae mrsterlou* propenlec of this plsat mod brant de hao nuUce 
miablle (Id mode ndas lit valaaHsdmB Inter ws rsl habmida), dsvemtes Ulam quodll- 
faet pnasdlrs inadlocieque, velut on sequenti dte hnstes sliit Impetotn In sos hotnri? 
Anas nios ftaida maneant umporaT Qiilssapellectllem, out lUnd quldplam fUno snb- 
rlpraeiU? B sd bune modam aUa, qalbue Chlcblmaca bitfusmodl nudleamlne eotno- 
sesadta." rrssslsoni neraandio, JfWeria nmianmAMw BIqxam, Ton, Ul, P- 71 
(fit, Uadild, 17«9 

tOteeUMone Oitwr s al, Appeedlce,Tcm.I.p.MQ(MdirieQ,ISM). 
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esteem for this purpose. In the Confesslonsr}’ of Father Bar- 
tholomd de Alva the priest is snpposod to Inquire and learn as 
follows: 

" Qofttion Iltsl thou loved Gcd above all IbiogiT Hast Ibon 1ovc<l 
any created thing, adoring It, looking upon It asQod, and worshiping llT 

" Aniuer I have loved God with all iny heart, but sometimes I have 
believed In dreams, and also I have believed (n the sacred herbs, tliu 
ptjfotl, and the ololiuhqui, and In other such things {onieneltoeae i/i temietli, 
in xtuAUtnllt, tn psyo«, ta ololxahqui, yhuan la ocuqu%tlainantl%) ’ * 

The seeds of the olohuhqut appear to have been employed 
externally. They were the etUeient element in the mysterious 
unguent known as “ the divine remedy ” (feojiatli), about whioli 
we find some Information in the works of Father Augustin do 
Vetanenrt, who lived in Mexico in the middle of the seventeenth 
century. He writes ■ 

"The pagan priata made use of an ointment composed of Insects, such 
as spiders, scorpions, centipedes and the like, wbloh the neophytes In the 
temples prepaid. They burned these Inserts In a basin, collected the 
ashe^ and rubbed It up with green tobacco leaves, living worms and lo> 
sects, and the powder^ seeds of a plant called otoUxihfut, wbloh has the 
power of Inducing visions, end the effect of which Is to destroy the reason- 
Ing powers. Under the influence of this ointment, they conversed with 
the Devil, and be with them, practicing bis deceptions npon them. They 
also believed that It protected them, so they bad no fear of going Into the 
woods at night 

"This was also employed by them as a remedy In various diseases, and 
the soothing Influenco of the tobacco and the oM^hgAt was attributed 
by them to divine agency. There are some In our own day who make 
use of this ointment fur sorcery, shutting themselves up, and losing their 
reason under Its Influence , especially some old men and old women, who 
are prepared to fall an easy prey to the Devll.’’t 

Tbe botanist Hernandez observes that another name for this 
plant waa coamhuill, “ serpent plant,and adds that ita seeds 
contain a narcotic poison, and that It Is allied to the genus Sola- 
num, of which the deadly night-shade Is a fltmillar species. He 
■peaks of Its nse in the sacred rites In these words: 

"Indornm saarlfloL cum vUerl volebaat versail onm superls, ac re- 
sponsa aeelpere ah els, ea Tesoebantur plaaia, nt deslperant, mlllequs 
phaalasmata et damonnm observatlnm efflgisB olroumBpectarei)t’'t 

* CmffAonaHo Jroysrv JKfiwrialeaniia JHntoSM, AiL 8, veno (HmIbo, lift). 
tVctaneoit, IMni JCbSmm, TnU. Ul, rap t. 
tHsciwitdM./rUei«itaiAwimAWwarara<«l'IbaLlH,p SX 
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Of tho two ptanta mentioned, the olohuhqui niid the pei/o//, 
the former wna eonatdered the more )iotenl In apirltiinl virtues 
<• They hold it In ns much vcncriition ns if it were God,” snys 
a thcologinn of the aeventeoiith centun’-* who partook 

of these herbs wns eiilled jmijm (from tho verb pay, to take 
medicine); and more especiallya Seer, referring to 
the mystic “ second sight," hence a dn iner or ])rophet (from the 
verb llarhta, to see). 

Tobncco also held n prominent, though less important, place 
in these rites. It wns employed in two foriiis, the one the dried 
leaf, pit (tVZ, winch for saerud ii'^es must lie biokeii and rubiied 
np either seven or nine times; and the green leaf mixed with 
lime, hence calleil lenf t tleciell (from tenesrlh, lime). 

Allied in effect to these is an intoxicant in use in sontbern 
Mexico and Yucatan, prepareil n-om the hark of a tree called by 
the Mayas ba(il<he. The whites speak of tho drink os pi/nrilla. 
It is quite popular among tho natives, and they still attribute to 
It a sacred character, calling it yai ha, the first water, tho primal 
fluid. They say that it wns the first liquid ereiited by Qod, and 
when Ue returned to IIis heavenly home He loft this beverage 
and its production In charge of tho gods of the rains, the four 
Pah-Ahtuns f 

0. Intoxication of some kind was an essential part of many 
of these secret rites. It was regarded as a method of throwing 
the individual out of himself ami Into relation with the supernal 
powers. What the old liistonaii. Father Joseph de Acosta, telle 
us about the clairvoyants and tolepaths of the aborigines might 
well stand for a description of their modern representatives : 

"Borne of those sorcerers lake any shape they choose, and By tbroogh 
the air wlih wonderful lapldlty and lor lung dituuiceo. They will tell 
what la taking plaoo In rsnibia loealities lung before ibo news could pos- 
■Ibly arrive. The SpanIsrdB have known them lo report mutinies, bat- 
ties, revolts and deaths, occurilug two bandied or ibree hundred leagoet 
distant on the vary day they took place, or tbs day after 


• Dr. Jadnto de la Bama, JCnwiI dt 
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"To pnctlro Ihls art the aorcoren, utuatly old women, BhollhemBelvei 
Id a bouae, and Intoxiralp llieiuaelvea to Ibe degree of losing ihclr reason. 
The next day they are ready to reply to qncsllons "* 

Plants poBsessing similar [iowers to excito vivid visions and 
distort the Imagination, and, therefore, employed In the magical 
rites, were the thuixmeezque, in Michoacan, and the chaouaco, In 
lower Califomia.f 

6 In spite of all effort, the various classes of wonder-workers 
continued to thrive in Mexico. We And in a book of sermons 
published by the Jesuit Father, Ignaoio de Paredes, in the 
\ahuatl language, in 1757, that ho strenuously warns his hearers 
against invoking, consulting, or calling u[x>n “ the devilish 
spell-binders, the nagiialists, and those who conjure with 
8 moke.”J; 

They have not yet lost their power; wo have evidence enough 
that many children of a larger growth in that land still listen with 
respect to the recitals of the mysterious faculties attributed to 
the nanahuaUin. An observant German traveler, Carlos von 
Gagcrn, informs us that they are widely believed to be able to 
cause sicknesses and other ills, which must lie counteracted by 
appropriate exorcisms, among which the reading aloud certain 
passages of the Bible Is deemed to be one of the most potent § 

The learned historian, Orozco y Berra, speaks of the powers 
attributed at the present day to the nahual in Mexico among the 
lower classes, in these words 

" The asAuai Is geoenilly an old Indian with rod syM, who knows 
how to turn hlnuell Into a dog, woolly, black and ugly. The female wiloh 
ran convert herself Into a ball of flra ; she has the power of flight, sod at 
night will enter the windows and tuck the blood ot little ohlldron. There 
sorcerers will make little Images of ngs or of clay, then nick Into them 
the thorn of the maguey and place them la some recral place ; you can 

• AoeiU, De la UUonti Korol dr lOdUu, Ub v, eap. 36. 

t Of the IMalmeeaiiie UaruaiKlai« ritei. " Alunt ladleU ooftlos Dnins nnelw pondera 
tim, atqM deToralo, malu aoca oouloi olaervare pbuiaimatB, multi plloea ImssinM ae 
moiutrUleai nrum llguni, de(a|lq>>< Oirsm, al qnldplam rel HuBlIlarli labieptum dt.’’ 
OK. PMU. tloe ntepan , Turn. Ill, p, 373. The thaaaee and In aflboti are deeoilbed by 
ruber Venesii lu hli UMofy qf CUfAvala, etc. 

t" In Mlfltlan Tetlacblhulque, In Kenehoaltln, In TlalnilpiioIiUn." Peiedee, P rewpfs- 
orto Mamaat Meiumo, p US (Mexico, 1767). The lUMpwAMt, " thaw who work with 
■moke,’’ weie prutaaldy dirliien who fbntadd the Ihtme Item the Ibnni taken by emoke 
IniiMiitlnlliealr. Thliolaa of antan wets alidfcimd In nm, when they were eelled 
Onftmi (Balboa, OIK. doAraa, p. a-D) 

I VonOeiieni, OkaraKtrimk dir Mdlaai t eHt r DeetUtnaif Multai, a UB. 



be lure tbit the perton ngalniit whom the conjuration lipracllcrd will 
feel peln In the pert where tho thorn ii iniorteil There tllll eilit among 
them the medicine men, who treat the sick by nicani of itrangc enntor- 
Ilona, rail upon the iplrltn, prononneo mngiral Incanlatloni, blow upon 
the part where the pain la, and dmw forth (mm the patient thorni, wormi, 
or plecea of atone Thoy know how to proparo drlnki which will bring 
on lickneia, and If the paticnta are curetl by olhera the c<invaIc<>conti are 
particular to throw aomrlhlng of their own away, an a luck of hair, or a 
part of their clothing Thoae who p<»Maa the evil eye can, by merely 
looking at children, deprive them of beauty aud health, and even cauau 
their death.’ * 

7. As I have stild, aowhero in (he records of purely Mexican, 
that is, Azteoan, NaKualiam do wc And tho word nagual employed 
in the sense given in tho passage quoted from Ilerrora, that is 
as a personal gnnrdinn spirit or tutelary genins Tliese tribes 
had,indeed, a belief in some stich protecting (lower, and held that 
it waa connected witli tho day on which each (terson is born. They 
balled it the tonalh of n (icrson, a wortl tnuisluted to mean that 
which is peculiar to him, which makes bis individuality, bis self. 
The radical from which it is derived is tona, to warm, or to bo 
warm, from which are also derited Umatxuh, the sun. Tonalh^ 
whicli in com|)Osition loses its last s}liable, is likewise the word 
for heat, summer, soul, spirit and day, and also for the share or 
portion which belongs to one. Thus, to-tonal is spirit or soul in 
general; no-tonal, my spirit; no-tonal tn ipan no-tlaoat, “the 
sign nnder whicb I was born," t. e., the astrological day-sign. 
From this camo the verb /onnlpoa, to count or estimate the aigns, 
that is, to oast the horoscope of a person ; and tonalpouhque, the* 
diviners whose business It was to practice this art.f 

These ionaljjouhque are referred to at length by Father Saha- 
gan.| He dlstingnlshea them fhim the nauallt, though it is clear 
that they corresponded in functions to the naguallstio priests of 
the Bonthem tribes. From the number and name of the day of 

j|a(«g,Tora.tl, FiBiieIieoFlsMnld,lnbi«lhoiishtailwOrk, 
Memorta nbnbu Qum qw ton of^nitda ft> athuelm Aeltial dt la Bamt BuUgtaa ds 
Malta (Hasloo, 1S6I), noagnlMi how olmait ImpoHdUe It li to ixllriiate thair hlth la 
tail lufiiallni. ■■ CooKivaii Im isiiBnay rapentleloiui d« la anilgUedad, •Usao com 
4caiFais*llai,l<»iiaitM(a,''cla,, p.aoo, uideomp.p 1(A. 

ton Umn tanna onanlt the eitendve DteUimaalra da ts Zaagat MUaetl, by Btel 
Amaao, pttbUabad at FOrla, usr. itti iHitlinpcailUa(liat(Ma toltaairaaompoimd mat, 
(a a ln i Wii g lha BumuajUabla ndleal ao, wUoh la at the bmli of aagaoL 
t aabagan, KWwte lb irafM JtgwSa, UMv. yawlp, BiHl lib. z. oap. a 
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birth they forecoat the ileatiny of the child, and stated the power 
or apirltual Influence which should govern its oareer 

The tonal was by no means an indefuaslble possession. It was 
a sort of independent maacoite. So long as it remained with a 
person ho enjoyed health and prosperity; but it could deiiart, 
go astray, become lost; and then sickness and misfortune 
arrived. This is signifled in the Nahuatl language by the verbs 
tonalcauallta, to check, stop or suspend the to7ial, hence, to 
shook or frigliten one; and tonnlilUn-oa^to hurt or injure the 
tonal, lienee, to oast a spell on one, to bewitch him. 

This explains the real purpose of the conjuring and incanta¬ 
tions which were earned on by ihe native doctor when visiting 
the sick. It WAS to recall the tonal, to force or jmrsuade it to 
return; and, therefore, the eeremoiiy boro the name “ the resti¬ 
tution of the tonal," and was more than any other deeply im¬ 
bued with the superstitions of Nagnallsm. The chief ofTleiont 
was called the fcfonnflmnt, “ ho who concerns himself with the 
tonal.” On a later page I shall give the formula recited on such 
an occasion. 

8 . There is some vague mention in the Asteo records of a 
semi-priestly order, who Imre the name naualteteuctm, which 
may be translated “ master magicians." They were also known 
as/eo<{autcc, “ sacred comiianlons in arms.” As was the rase 
with most classes of the leleuritn, or nobles, entrance to the 
order was by a severe and prolonged ceremony of initiation, 
the object of which was not merely to test the euduranoe of 
pain and the powers of self-denial, but especially to throw the 
mind into that anbjeotlve state in which It is brought into oon- 
taot with the divine. In which it can “see visions and dream 
dreams.” The order claimed as its patron and founder Quetzal- 
ooatl, the ” feathered serpent,” who, it will be seen on another 
page, was also the patron of the later naguallsts.* 

The word naualli also ooonrs among the ancient Ifahusa in 
composition as a part of proper names ; always with the signifl- 
oaUon of ” magician,” os in that of Nanalonaubtla, a chief of 
the Ohaloos, meaning wixard-sttok,” referring probably to the 

• ■MCh.daUtaftlw.JUiw4iiiSrta«M.S«lall,teiB.ll,p^9t»«S. fUitwOlstlgas( 
asaaBWtsrnabr“Be)sMiin do seul«"miM( bs rataotsd.ta thoe li UaDlntolT no an- 



rod or wand emplo^'ed hj the magi in conjuration * So bIbo 
Navulac, the “ wizard watei,” an iirtlfloial lake not far from the 
oUy of Mexico, surrounded by turned temples, described by M. 

Charnay-t 

O. The belief in a peisonni guardian spirit was one of the 
fiindaraental dortnncs of Nngiialism; but this belief by no 
means connotes the Aill impoit of the term (as Mr. H. IT. Ban¬ 
croft baa erroneously stated) The calendar B,^Btem of Mexico 
and Oentral Ameiica, which I have shown to bo siilwtsntially 
the same throughout many diverse linguistic stocks,| had as one 
of its main objects, astiological dit ination By consulting it the 
appropriate nagual was discovered and assigned, and this was cer¬ 
tainly a prominent featuic in the natne cult and bus never been 
abandoned. 

In Mexico to day. In addition to his special personal guardian, 
the native will often choose another for a limited time or for a 
particular purpose, and this is quite consistent with the form of 
Christianity ho has lioen taught For iostance, as we are in¬ 
formed by an observant tiaveler, at New Year or at coin- 
planting tbe head of a family will go to tbe parish oburob and 
among the various saints thcie displayed will select one os his 
guardian for the jear. lie will addiess to him his prayeis for 
rain and sunshine, for nn abundant bni vest, health and pros¬ 
perity, and will not neglect to back these supplications by lib¬ 
eral gifts. If times are gowl and bni vests ample tbe Santo is 
rewarded with still more gifts, and bis aid Is sought for another 
term ; but if luck has been bad the Indian repairs to tlie church 
St the end of the year, bestows on bis holy patron a sound curs¬ 
ing, oalls him all the bad names be can think of, and has nothing 
more to do with him.f 

10. A Mexican writer, Andres Igleslas, who epjoyed more 
than common opportunities to study these practices as they 
exist In the present geneiation, desonbes them as he saw them 
in tbe village of Soteapan, a remote hamlet in the State of Yen 
Crua, the population of which speak tbe Mixe languaga This 

• AwakidtCto M kliam, p SI. 'nMti«iid>lormitenU"falal>rq)o” 

t tstaufaUM nUnOiiA’aMeiw pp onp.lM. Onl« ilgiiia. 

dsMSOo^p^ Bunr, Dmda 4mtrtranM, pp 7i-Sl. 

) rwJM<M<WaidarWCMnil'^"*r<ca«i4 JCuieo (t’hnadsljdila.iasi). 

I Idimd KOhlatiTftiiet, Muto, JM. t, ■ 2(&. 
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1b not related to the Nahiiatl tongue, but the terras of their 
magical rites are drawn from Nahuatl words, showing their 
origin. Every ))eraon at birth has assigned to him both a good 
and a bad genius, the former aiming at his welfare, the latter at 
his injury. The good genius is known by the Nahnatl term 
tonale, and it Is represented in the first bird or animal of any 
kind which is seen in or near the house immediately after the 
birth of the infant. 

The most powerful person in the village is the high priest of 
the native uuit. One who died about 1850 was called “ the 
Tbnndcrbolt,” and whenever he walked abroad he was preceded 
by a group of ehosen disciples, called by the Nahuatl name 
tlato</ues, speakers or attorneys.'* His successor, known as “ the 
Greater Thunder,” did not maintain this state, but nevertheless 
claimed to be able to control the seasons and to send or to miti¬ 
gate destructive storms—claims which, sad to say, brought him 
to the stocks, but did not interfere wilb the regular [moment of 
tribute to him by the villagers. He was also a medicine man 
and master of ceremonies in certain “ scandalous orgies, where 
Immodesty shows herself without a veil.” 

11. Turning to the neighboring province of Oaxaca and its 
inhabitauts, we are instructed on the astrological use of the cal¬ 
endar of the Znpoteos by Father Juan de Cordova, whose Arte 
of their language was published at Hexlco in 1578. Prom wbut 
be says its principal, if not its only purpose, was astrological. 
Each day had its number and was called alter some animal, ns 
eagle, snake, deer, rabbit, etc. Every child, male or fbmale, re¬ 
ceived the name of the day, and also its number, as a snmamc; 
its personal name being taken ftom a fixed series, which diflered 
in the masculine and feminine gender, and which seems to have 
been derived ftom the names of the fingers. 

From this It appears thatamongttae Zapoteosthe personal spirit 
or nopuai was fixed by the date of the birth, and not by some 

• TIN wofd a d«rtv«d ftom Uatoa, to ipask fan uotlier, uid 111 unul uandatlim wm 
» eUcr,” u tb« hmd m SD tpoke (br, Sid Is Uto BUM of ilw Bsu m Mbs. 

t ThslntmtolnsMemut br Isl«iU>> is prtntod iii Uw AppsudU to the Dteebmnrto 
DuetruldeftoWRVMa pJBdoito OUasr wilMn tutUy to tbs tsassity 

wttb wbtob the Hlxu oilns to tbetr uelent bens&. |Mtof Mon uyi ttaer sodHium to 
lis-‘iwwrtMisiddlston,"aiidtbelrsotasI rsliglMtobe "uslisnnljq^s of their did 
saporttUiBu with Chrbtiu daetrtnu” (In OtoBeoyBens, OupiwiloddNJjBfutdt 
Jfutce, p. ITS). 



later oeremony, although the latter has been asaerted by some 
vrltera; ivbo, however, aoem to have applied without certain 
knowledge the rites of tlic Nahnas and other surrounding tribes 
to the Zapotcoa * 

Next in importauce to the assigning of names, according to 
Father Cordova, wns the employment of the cnlcndnr in decid¬ 
ing the propriety of marriagea. Ah the rcpognized object of 
marriage was to have sons, the couple appealeil to the profea- 
aional augur to decide this question before the marriage was 
fixed. He selected as manv beans ns wns the sum of the num¬ 
bers of the two proponents’ names, and, counting them by twos, 
if one remained over, it meant a son ; then counting by threes 
any remainder also meant sons; by foil re the remainder meant 
either sons or daughters; and by five nnd six the same; and 
if there was no remainder by any of these flve divisors the 
marriage would result'in no sons and was prohibited. 

It is obvious that this method of fortune-telling was most 
auspicious for the lovers; for I doubt if there is any combina¬ 
tion of two numbers below fourteen which is divisible by two, 
three, four, five and six without remainder in any one Instance f 

The ZapotecB were one of thoae nations who voluntarily sub* 
mitted themselves to tho Spaniards, not out of love for the 
Nuropenns, but through hatred of tho Aztecs, who had con¬ 
quered them in the preceding century. Their king, Coyopy, 
and his subjects accepted Christianity, and were generally bap¬ 
tized ; but it was tho merest formality, and years afterwards 
Coyopy was doteoted secretly conducting tho heathen ritual of 
his anoestors with all due pomp. He was arrested, sent to the 
city of Mexico, deprived of bis power and wealth, and soon 
died; It is charitably supposed, from natural causes. There is 
no qoestion but that he loft successors to the office of pontifex 
moximns, and that they continued the native religions cere- 
moales. 

IS. The sparse notices we have of the astrology of the Mix- 
tsos, neighbors and some think relatives of the Zapoteos, reveal 

* ISi iBitaw, J. & CHrifdo, m tall SOhNim fiUorieof dW AMAi OoaavMb (Oaara, 
ISIS), y. U, mri the Mteott wu a ceieoiaar perfimed bp the naUve prteot. In whUh iha 
laMwMUedftoain vein behind the etr.wnlgiwdanainr.tbatora etfUhi dogr, md 
afwUsn utel or tbno. Thew wwdi we pnni We^sell, wkI Ouiled€s nhodew soi 
g^hlmnOiarilr.nnibeblr bad none whloh letbrind ibenritea (a the Zaqpoleaa. 
t Joan ds OMdova, ZHa an tewna Japoteo, |s>. le, 200, m, ZU^ na 
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oloselj similar rites. The name of their king, who opposed 
Montezuma the First some sixty years before the arrival of 
Cortez, proves that they made nse of the same or a similar cal¬ 
endar In bestowing personal appellations. It is given as Tret 
Micoi, Three Monkeys. 

Unfortunately, so far as I know, there has not been published, 
and perhaps there docs not exist, an authentic copy of the Mlx- 
teo calendar. It was nevertheless reduced to writing in the 
native tongue after the conquest, and a copy of It was seen by 
the historian Burgoa in the Mixtec town of Yanhmllan.* Eseh 
day was named from a tree, a plant or an animal, and fl'om them 
the individual received his names, as Four Lions, Five Roses, 
etc. (examples given by Ilerrora). This latter writer adds that 
the name was assigned by the priests when the child was seven 
years old (as among the Tzcntals), part of the rite being to con¬ 
duct it to the temple and Imre its ears. He refers also to their 
auguries relating to marriage.f These appear to have been dif¬ 
ferent from among the Zapotecs. It was necessary that the 
youth should have a name bearing a higher number than that of 
the maiden, and also “ that they should be relatedprobably 
this applied only to certain formal marriages of the rulers which 
were obliged to be within the same gena. 

13. I have referred in some detail to the rites and supersti¬ 
tions connected with the Calendar because they are all essential 
parts of Nognallsra, carried on fhr into Christian times by the 
priests of this secret cult, os was fully recognized by the Catho¬ 
lic clergy. Wherever this calendar was in use, the Freemasonry 
of Nagualism extended, and Its ritual had constant reference to 
It. Our fullest information about It does not come from cen¬ 
tral Mexico, but further south, in the region occupied by the 
various branches of the Ma^ an stock, by the ancestors of some 
one of which, perhaps, this singular calendar, and the symbolism 
connected with it, were Invented. 

One of the most lm|iortnnt older authorities on this snl^eot 
Is Francisco Nu&ei de la Vega, a learned Dominican, who was 
appointed Bishop of Chiapas and Sooonusoo In 16RT,and who 
published at Rome, in 1708, a stately folio eutltled ** OotutUu-' 

* Qaotsd In OurMo, nU »iipdi, a 17 

t ma Si to indtai Oo, Dso. m, ua. IN, sop. u. 



Clones Ihcpcesanas del Obispadotle C'/iifrT^a,” comprising discus- 
slona of the articles of religion and a series of pastoral letters 
The subject of Naguollsm la referred to in many passages, and 
the ninth raatoml Letter is devotin) to it. As tins book is one 
of extreme rarity, I shall make rather lengthy extracts ft'om it, 
taking the liberty of condensing the scholastio prolixity of the 
author, and omitting his professional admonitions to the wicked. 

He begins bis references to it in sorernl passages of bis Intro¬ 
duction or Preamhulo, in which ho makes some interesting state¬ 
ments as to the use to which thenatlres put their newly-ncqnirod 
knowledge of writing, while at the same time they had evidently 
not forgotten the ancient method of recording ideas invented by 
their ancestors. 

The Bishop writes : 

“Tlio Indians of New Spain retain all the srrora of their llmo of lieath- 
snlam praaerrixl In certain writings In their own languages, explaining 
by abbreviated characters sad by flgurea painted In a aecret cypher* the 
places, provinces and names of thelrearly mien, the animals, sun and 
elemsnu which they wnralilped, the ceremontfs and Mtciilices which 
they observed, and the yean, months and days by wlilcli they predicted 
tbs fortunes of children at birth, sod assign them that which they call 
the Naguais Tlirse wiiilngs are known os Itepertorles or Calendars, 
and they are also used to discover enlcles lost or stolen, rdJ to effect 
cures of diseases Some have a wheel palmed In them, like that of Pyth¬ 
agoras, described by the Venerable Oede, otiion portray a lake snr- 
rouaded by the Nagoals In the form ofvarloae anlmsls. Boms of the 
Xagaallel MaaUre claim sa their patron and ruler Ouchnlrban, and they 
poaeeesed a certain formula of prayer to him, written in tbs Popoluca 
tongue (which waa cHlle«l Baha In their time of bestbonitm), and which 
has been iranilaled Into MesicaD.t 

"Tbnse who are aelrcied to become the maetere of these arU araUnght 
ftom early chlldliood how to draw and paint Uiese cbaracteis, and are 
obliged to lesrn by been the formnise, and the nsmee ot ihe snetent 
NsguslIsU, end whatever elie la Induded In iheae wrillen docnmenla, 
many of which we bsve lield In our liands, sod hsve heard them ex- 
ptslned by snch mssien whom we hsd Imprisoned for tbelr guilt, sad 
who hsd afterwards become converted and acfcnowledgSd their 

• I nodanlaiid the pbissa, " flftins ptatadaa eon sUtes enlfiiiaticaa" 

tJt^hsrsw a twm applied to Tsrtaos Ispsossea 1 mspaet the one hare relkned 
to waa ttuMlae- Sea an artlete bp me, afitiUed “ Chontelea end PopolaoH i a Stndp In 
ICaxIaaa ■thiKumpby," In the au)pW.Pra«l«of LfavXltbtb Semkw of tha Oonitom of 
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The Bishop made up bis mind that extreme measures should 
be taken to emdicute tliese Biirvi\n]B of the ancient paganism In 
his diocese, and he therefore promulgated the following order in 
the year 1092: 

'• Ami beouiM In (he provinces of our diocese (hose Indians who ere 
Naguallals adoro (heir nagu/ilt, and look upon (bom as gods, and by their 
aid believe that they can foreicll the tutiiro, discover hidden irensures, 
and fhidll their dishonest desires ■ we. thurorore, prescribe and coiumand 
that In every town an ecrlesIsslicHl pilson aliall be onnstnicted at ibo ex¬ 
pense of the church, and that It be pnivlded wiih fetters and Blocks (con 
grillos y repos), sod we rtinfer authority on every priest and curuie of a 
pariah to Impriaon In these gaols whoever is guilty of dlsreapccl toward 
our Holy Faith, and we enjoin them to tieat with especial aeverlly Iboae 
who teach the doctrines of Naguallsin (y con rigor mayor & loa dogma- 
tizantes Naguallstas)." * 

In spite of these injunctions it is ct ident that he failed to 
destroy the seeds of what he esteemed this dangerous heresy in 
the parishes of his diocese; for his ninth Pastoral Letter, in 
which he exposes at length the eharacter of Nagiialism, Is 
dated fl'om tho metropolitan city of Ciudad Ileal, on Iday 24, 
1098. As much of it is germane to my themo, 1 translate aa 
follows ■ 

“ There are certain bad Ohristlana of both sexes who do not hesitate to 
follow tho school of the DrvI), and to occupy iliemselvrs with evil arts, 
dlvlnatlona, sorceries, conjuring, enchaaiiiieots, foitune-telling, and 
other means to forecast the Allure. 

"These sre those who In sll the provinces of New Spain are known by 
the name of Naguaiirtt. They preiond that the birth of men la regulated 
by the course and oiovements of stars and planela, and by observing the 
time of dsy and the monihs In which a oblld Is born, they prognoslloale 
Its condition and the evenit, pra^wrous or otharwlee, of lia life; and the 
worst Is that these pervnw mm have wrliUn duwa their algna and nUes^ 
and tbua deceive the erring and Ignorant. 

"These Nsgusllsu practice their arts by means of Repertories and 
lupeniltloas Oalendsn, where are represented under their proper namee 
all the Naguals of stan, elemrats, birds, Ashes, brute beasts snd dumb 
anlmsls ; with a vain note of days snd months, so thsi (hey can annoanoe 
which oorrMpouda to the day of birth of the InEsnt. Thto la preceded by 
some diabolical oerBmanlea, alter which they designate the Held or oiUbr 
spot, where, after seven yean tliall have ehpted, the Nageol will appear 
to ratify the horgalo. As the time approaches, they insiraot the bhlM to 
• Cbiiea w .iHowsBa.TttttUivll,pp.47,a. 
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denj Qod kod Hla Blessed M»tIior, and warn him to have no fear, and 
not to make tlie sign of (lie emas He Is told to emlirace ills Nsgual ten* 
derly, wlilcli, by some diabolical art, presents itself In an aftectlonate 
manner even though It l>e a ferocious beast, like a lion or a tiger Thus, 
with Infernal cunning they pcrsiinde him that tbU Nagual Is an angel of 
God, who will look aBer him and pmtert him in his niter life. 

"To such dIalNillaal masters the Intelligent Indians apiily, to leain from 
these superstitions Caicndais, dictated by the Devil, their own lortuncs, 
and the Naguals wliluli will he assigned to their children, even before 
they are baptized In most of the Calendars, the seventh sign Is the fig¬ 
ure of a man and a snake, which they call Cucliulchan. The masters 
Lave explaluod it as a snake with feathers with h moves In the srator. 
This sign corresponds with Hcxzicliusat, which means Cloudy Serpent, 
or, of the clouds * The people also consult them In order to work Injury 
on tbely enemies, taking the Hvra of many through such devilish at Uflces, 
and committing unspeakable atrocities 

" Worse oven thau these are those who wander about as physicians or 
healers; who are none such, but inngicisns, enchanters and sorcereis, 
who, while pmtendlng to cure, kill whom they will. They apply their 
medicines by blowing on the patient, and by the use of Inferoal words , 
learned by heart by those who cannot rend or write , and received In 
writing ffom their masters by those aciiualnlcd with leliers. The Mssler 
never Imparu this ioatruetlen to a single disciple, but always to tlirce at 
a time, so that In the practice of the art It may bo dllBcnlt to decide whitjh 
one exerts the magical power They blow on featheis, or sticks, or 
plants, and place them In the pathe where they may be stepped on by 
those they wish to injure, thus causing chills, fevers, ugly pustules and 
other dlseaees , or they Introduce into the body by such arts toads, frogs, 
snakes, centipedes, etc, oiusliig great lormuntt A.iid by these same 
breeihlngs and magic words they can bum down houses, destroy the 
growing crops and Induce sickness No one of the three disciples Is per¬ 
mitted to practice any of these arts without previously Informing the 
other two, and also the Master, by whom the three have been taught. 

"We have learned by the confestloD of certain guilty partlee how the 
Maeter bc^na to Instruct his disciple First ha tells blin to abjure G<id, 
the saints and the Virgin, not to Invoke iheir names, end to have no fltar 
of them. He then condncla him to the wood, glen, cave or field where 
the pact with the Devil is ounclnded. which they call 'the agreement’ 
or ' the word given ’ (In Tzantal fuU) In soma provlnoei the dlsdiila 
is laid OB an ant-hill, and the Master standing above him calls fiirth a 
snake, colored with black, white and red, which Is known as ‘the ant- 
nosher ’ (In Teental smesgins). t This oomee accompanied by the ants 

« nathcr with ths QnnhalwistI of tbs :labuas, and tbe Ouonmsta of tbe (tolebea, 
both of wbleb nsoMi moan ■' FVotbend anpeuL’' Mlxeubusa, tbe Chmd Berimt, In 
Msatgon mjtbolSBX, laWirad to the Tbundvr-wonn. 

t laUsTmitalYoesInlair, FUber Lsisdoas not tfve Udi exset ttam. hot la Uie 
nrighbadiw of tbe OsIralitqiN] Fellwr Xlmenee bss geOdla, to ssiee tosetbei, to 

aBtarlntosnamDeaneiit; tbepreflzni<tsUieTMntalwonlltaT**Botber’' 
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and Ollier Kmnll ^nikca of Hit eime kind winch enter at the Joints of the 
Angers beginning with the h ft hand and coming out ni the Joints ol the 
right hand and ilsn by the earn and the nose a bile the greit sneke 
enters the lioly with a leap and Liiicrgis at ns pMtimr vent Alter 
wnnW the diviplt mtelH a dragon Toiniling Arc ahu h swallons him en 
lire and 4.|icle himpasleiiorly Then the Maslir dtcims he may be nd 
iiiitted and asks him to select the luibs with ahich he will con|ure the 
dl<i(lp1o iiamiB them the Masl< r gathi rs them and dilivirs (hem to him 
and then leuclus him the sacred words 

These words and cerciuonns are substantially the sime in all the 
proTinros Ihe Inalor enters tho li< iiso of the Invalil asks about (lie 
sickness lays his hand on Ihe suAcring |iart and then le ivi g priniising 
to return on Iho dtv fdlowing At the noxl visit he bilngs with him 
some herbs w till li hediews or mislies with a lilUe water and appliia to 
till |iart Then be upeata the I'ltn Yo$Ur the the Credo and the 
Salif and bliwswpon the sett of disease ifltrwards pmnounciag the 
magkal wonls taught linn hy his iiinsUr lie euniinnos blowing In this 
niinner inhaling and exh ding lepeating under his hnath these migieal 
expressions whidi are powerliil to kill or to enie ns he dinoses thioiigh 
the coni|iuct he hns made with the Devil 1 inally so as to deceive the 
byaiaiiders he ends with stying in a loud voice Uod the Father bod 
the Son and On I the Holy Qhost Amen 

This physieun or healer Is ciliel in the towns of some of the 
provinces poxfa «a/ir9« an I the niediciue qepoiU and everything relit, 
lag to healing among the Indians to which they apply ibiso terms means 
also ti piaciicc sorcery and all wonis dented Irom po« allude to the 
Nagual for this in sonii provimea is calledpirfoa and In niliers juittlan 
and in man} Uxhuwi which is sumcUiing very much feared by ibi In¬ 
dians We It wo asii rtalmd by tin loiifessioni ol many who have been 
reoonclleil tint the Uuvd at times appears to them in the shape of a ball 
or globe of Arc lu the air with a tail like a comet * 

Aeeoi ling to the most aitclenl traditions of these Indians Ibis idol 
poiloie was one of the most iiiiporiant and venerated they h id In the old 

•JiotliLr (ara In hla Vornligir 7^ ilil m (In my pnmsslonl gives tar iritxlif .tl 
(mcdlio) ghpuil fir m il cine (mnlMiial eosal poi xp rtar /U I Ihr ihyslosa 
(medico' ghpuxia i iwe (tbo f >nu wi i* fanoii Is also r rreet) The 1 rands] iios (j no- 
nouiiiid p sAi Is uiotler firrn of (ha Qiil ht ( ikchlsiHit p9z a aord which rsthcT 
Xlmanca In his \iealiiIaro Cit/ ;i< Ms (In my posMial n) glvea lu the romponnd 
pasaasal with Ihe meaning enchanter wl/arl IhHb these Itahelt are derived (him 
the Maya pst which means to U w the diW etc otT nf anmelhlnB (aoplar el polvo de 
lan|W( otisevsa Piee de la Ijnpaa Vryadit I min la di Mchd MS The dictlonsry 
e tiled by Flo 1 crer does not gtv e ibla meaning) The icl of blue Ing was the easenilBl 
reoniie In the tre iimeut of these me tlrtne men It symhollji’d the transfer and exir 
else of SI lift lal power tt hen Votsii I iillt bis undeigioinid shrine he did It d laplM by 

blowliig (Nnflvs le U Vega fXuithlid /hoersna p 10) The natives did nut regard the 

eomat s tall os behind It hot In A nt if It bl an from Its month Tlie bshngtl word In 

thetext (tfAiim tstbe Flptl (bcmorc(*a((. a the revenntlal of xlgiiW which meant a 

li of a season a year or a oouwt Appsieutly It relhrs to the Nshnail divinity XluAU- 

enOI dscoribed by Bahsguu Hidorla de Jtaera IxpaHa Lib I oap II u god of firs etc 
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tiaM mid Ibe TMnlal* revered ii an 11111011 Hint tlity pn oervtd it iiinum 
erablo yeerv pamted no a tablet in tin ilmve figiin 1< ven after llii y a iro 
oonverted to the laitli tliey hnnR it Ulilu I a lieaiii In tlie clinrcli of tin 
town of UxchiK at companied by uii iiuige of tliolr god Hinilali in liav 
ing a ferooioua black face with tin. mcinh n ol a in m * along with (Ivo 
owls and vultures lly dinue iiiteiposition ai, disiovirtil tJiciiO on our 
second visit there m 10H7 \n 1 hiil no little difliculty in getting them 
down wo rccitiiig the creed ind the Tiidisne conM mil} spitting as they 
axeented our orders 1 hese ob|i its acre puhinly burned In the plnzi 

In other parts they nierencc tin Iniiibortln earln r N igu ilists pre 
serving them in caves abere tin v adorn llitin with doacis mil biiin 
copal before llicin We have discoiiicl some of these and binned them 
Unplug hi nmi out and put a st p to sneh evil ceiem inns of the nifeiual 
sect of the Nagualists 

At piescnt all ore not si sul pet to the proniiilliigs of tbi Devil as 
formerly but there ire still siini so eloseU dlic I to liini that tlic} irans 
form lliemsclTcs into iigeis Inns lulls flislns Mi},lit and globes ol Are 
Wo can siv from tin declanilion ml a ilomn loiifessiun of somi iHnitcnls 
that It IS proved that tin Dc iil had ciriial rilatmiis with Iheni both as in 
cubus ami succubus apprcHKlniig tin in in the foiin ol ilielr Vagual and 
there was ono woman alio rcmaiind in tho fiiisi a week with the dimon 
ID the form of her Vignal acting toa tid him as does an infaiuuied 
woman toward her lour (coin > pndnri eon sn pioprio amigo nna miiger 
aniaiicehada) As a punishment (or such lioirihle ciiiiics oiir/ord has 
permillod that they lose Ihiir life as soon is their >agiml is killed and 
that they bear on llieir own bodies the wound 01 inaik of the hli w which 
killed It, as the euros of ( linmula ( opaintla and other places have as 
suied us 

The devilish seed of tins Noguelisui has rcMitcd itsilf in tho very flesh 
and blood of these Indiins It persevcios in their hearts through the in 
stnictioDS of tin masters of the sect and there is scsrcily a town in these 
provinces in whic h it has not been Introduced It is a sniierslliious idola 
try, Ibllof monstrous lucists sodomies and dcUsiablo bestialities 

8uoh ftie the aoieJs of the Bishop of Chiipns Wc kiirn 
from hie thoioiighi} lustriicteel iiid uuim|XJichable testimony 
that at the beginning of the eighteenth century Nagunlism 
van B widespread ani] active institution nmong the liiditus of 
southern Mexico, tbit it was taught and pmeticed by piofee 
■ora who were so much feared and res|KCUd that, os he tells us 
in another passage, they weie called masters of the towns ,”f 
that they gnve systematic instriution to disciples in classes of 

* mealahau Ibr iatl oAau Black KIdx oiis of the Iscnlal ellTlnillcv who will bs n 
isned to uo a laUiriia«o 

MwOim de lot pueblos OBSitffsf ZHoetns I p in 



thioe, all of whom wcic bound tu^othei bj pledges of mutual 
infoimation and assistance that a fundamental principle ol the 
organization and an iiidispensablo step in the initiation into its 
mysteries was the al iinntion ot the Ohiistian religion and an 
undoing hntied to its tost hers and all others of the race of the 
white oppressois and that when they made use of Christian 
phrases or ccicmonus it was either in di iision oi out ol hypoc 
iisy the better to coiiceil their real sentiments 

Oheii aic a niimbci of othei witnesses fiom the seventeenth 
century that m ly be summoned to stringlheii this testimony, 
if it needs it 

14t III the IMj / f irual mala written about 1600 by 
Francisio Antonio T uentes yOu/min the nutboi gnes some 
infoimation ulioiit a soiieici of this school who was airested in 
'lotouicainui and with whom the histoiian had something to do 
as toiie/xdof 

Ihe icdouhtablo magici in was a little old man vXijexKclo, and 
when caught hid in his losscssion a document giving the days 
of the i eai ncconling to the Fnropenn enlendar with the Nagnal, 
which belonged to eac h one lhat foi Tan nary is alone given 
by oui wtiter, but it is piobable that the other months mcicly 
reiveatcd the ntiguals cot resyionding to the numbers It mu as 
follows 


Nagual Calendar for J inuat y 


1 Lion 
9 Snake 
1 Slone 
4 Alligator 
0 Oelba tree 
0 The quetzal (a bird) 
7 Aitirh 
6 Itnbblt 
9 A ripe 

10 leof 

11 Deer 

IS Ouacarotyo (parrot) 
18 flower 
14 Toad 
18 Caterpillar 
10 A chip 


17 Arrow 
IH liroum 
10 Jaguar 
JO Corn busk 
SI A flute 
SS Green etone 
88 Crow 
94 fire 
97 A pheasant 
90 A reed 
ST Opoeeum 

88 Iloracaa (the thunder storm) 
SO The vulture 
AO Hawk 
81 Bat 
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When the Borccrcr wis examined as lo the m inner of nssi,^ 
lUR the propel nnguiil to i child he Rave the following iieeuiiiit 
Having been informid of its diy of biilh he m due tune 
called at the reside nee of the pirints and told the mothei to 
bung the child into the lield behind the hinse Ilnviiig theie 
iiuoked the demon tin »«/ Z of the child would nppeni unelei 
the foim of the iiiiiinil oi olject set opposite its biithduv ip the 
ealeiid ir a serpent won it bom on the 2 I of January a flower 
wpie it on the llth fire weic it on tin 24th and ho on Ihe 
Horecrer then ndiliensed ecitain placets to the naj id to piotcet 
the little one and told the mothei to take it daily to the sime 
spot wheie its nra/i d woiil I uppiai to it mil would Anally ae 
Company it thiough nil its lilc Some I ill n t all obtained the 
powei of trvnsfoiming tlieinsi Ivis into the lo/i i/ and the 
Hiithoi dcclnies thit though he loiild not cite such a c esi fioin 
his own cxpeiieme his fiili-'i knew of seviinl and leliille 
pi tests teltgubosdi f bil told him enough examples to All 
toliimes * 

The tribes to which this aiitlioi lefers were the Cakchiquels 
and C^iiiehes who spoke practically the sime tongue An ex 
amination of some of the old dielionniics pup vied ly the early 
missionniies furnishes fiiithei in I interesting mfoimition about 
tins obseuie subject 

111 the Cakehiquel language of Guatemal i the wotd naiial was 
applied both to the magieinii himself to Ins neeioinuiitie uit, 
and to the deinonio agency which tnight and protected him 
This IB shown by the following explanetion which 1 quote from 
Father Cotos Votalulatio h la J t ijti t Calchxquil, IB'il a 
m&nuseript in the libiary of the American Philosophical So 
ciety 

Uagw 01 Attromantf pv* or naual and they were sccuitomed to 
call their miglolnni or sorcerers by the same tirms It was a kind of 
magio which they Invoked la orlor to tranbfonn ihemselves into eagles 
lions tigers etc Ihus they raid rupu* rt naual jitdro Imeot baUim 
Peter s power hie naud Is a lion a ti|,er they slio applied the woide 
ptu and naval to certain trees rocks and other liianlinaio objocts whence 
the Devil used lo speak lo them and likewise to the idols which they 
worshiped os gaglic eht gailic abah higu ko ru naual The life of 
the tree, the life of the stone of the bill is Its naual etc beesute they 
believed there was life In ibeae objects lliey useil to have armies and 
* OtUona (If Qnalemala 6 Kecordaelon FlarUa Tom 11 p 44 Hg 
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soldlLry to guard ibtir laiida and tlu captain* u« will aimnny nlinwcro 
not rapl'iin* Imd lUtir niuiln They called Mie captain ru ^ altfhr, 
rchobacht liruffiih rupoc b ru ffh amay aghiy /i be cAt nau iltl [he 
worka magii with hia aliicld, lui lance an I liia arruna] 

• To prwtict auch magical arta tn 1 practice in igic ) an 

active voib The} iiac it foi iiiaiuncc nlitn a iiiun Hi>ks liia wife for 
sumciliing to eat or drink and alii has nothing ouingto liia m gligenci 
ahcwillaay 1A hero do you auppiao I can gel whit jou w inl^ llojuu 
expect me to pcilurm mlmiloa —xtpf n tian lualiA—tlmt they ahall come 
to my handa > So when oni la askid 1 1 lend or givi aoinilliing winch he 
haa not he will exclaim lin nautU/i pe njiutiL ele ( Cun 1 pci form 
mlmclea ' etc ) 

It alao algniflcB lo pietend nomelhing coniealing the imlh na ta ni 
naualtm ara -nth cAit g ux it tub Ian hi bijb ptdro 1‘elrr la feigning lliii 
which be la aaylng 1 hey are also niiuatoiiieil lo apply this word lo the 
power which the piloaia exert (In the sacnitnenta etc ) 

A long and roolisli a<count of tlii wiUhcinft supposed to bo 
pratticml iniong the JNikoniliis of Ciuitemilii, also ii tribe ul 
Mayan atocl, la given by the I^nglislim in Lhuinns U ige, who 
was cuia of a parish among them about 1630 and nitiiwnide re 
turued to England and PiotcstanliHm lie deer ribed, at wean 
■omc length, the sup|>oeed met imorphosieof two chiefs of nengh 
boiing tubes, the one into a lion, the other into a ligei, md the 
mortal eombnt in which they engaged, resulting in the deith of 
one to whom Gngc administeiid absolution No doubt be had 
been worsted in n personal cneonnter with his old enemy, and, 
being A roan of eighty years, had not the vigor to iccovcr 'Ihe 
account 18 of luterost ouly an proving that the same supeisti- 
tiona at that time prcviiled among the Pokonchis as in othei 
portions ot Guatemala * 

IS. A really mighty naguaUst was not confined to a single 
tiansfoimation He could take on umny and varied figures 
One such is described in the sacred books of the Quiches of 
Guatemala, that document known by the name of the Topol 
Vuh, or National Book The pusengc is in reference to one of 
their groat kings and powerful magicians, Guoumatz by name 
It says 

"Tnily he was a wonderfh! king Every seven days he ascended to 
the sky, and every seven days he lollowed the path to the abode of the 

* OlfS A Hew Saney qflUe Welt HtdUe p 888 wy (4Ui U) 
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dead , every eevi-ii diya ho pul on llio nntiiro of a RCipent, and then ho 
became truly a Bcrpunt, every hcvrn da>Blie iisaiiiuod (lie imiuieufan 
eagle, and then he hct.ime truly an o.igk-, then of a tiger .ind ho bernnie 
truly a tiger, thou of cuaguUlcd blood, and heuiiH nothing lKo Ihiin 
coagulated hhxHl "* 

It mny he tinid that mieli paamiires refei mctniilioncnlly to the 
vcrsulility of liia cliarncter, hut even if tins is so, the mctiiphorB 
are di-nwu from the iiniveisnl belief iii NiU'iiiili'.m which then 
prevailed, and they do not evpiesn it too btiuiitrly. 

10. Amont^ the Miiyn tubes of Viieataii and (timtenmia we 
have testimony to the contiiiiiunce to this day ot these beliefs 
leather Hartoloiud ilu Ibieza, etna of Va\.ruhii in the ilrst half of 
this ccutmy, repottb that an old man, m Ifsdyiiiii confession, 
deelai-ed that by diitholieiil ait lie had traiisloriiicd hiuiso f into 
an animal, doubtless \iih ntn/iial; and a > oinig gn I of some twelve 
years coiifcsscd that slie had been truiisfoimod into a hud hy 
the witches, and in one of her noetiiimil lli^hls hud rested on 
the roof of the very house m wliieli the good priest resided, 
which was some two leagues Iroiii her home, lie wisely bug- 
gests that, perhnpb, liblening to some tale of sorcery, she Imd 
had a vivid dream, in winch she seeincd to lake this llight. It 
18 obvious, however, fioin Ins acioiiut, us well as fioiu other 
sources, that the belief of the tiaiislormation into lower animals 
was and is one familiar to the mipoibtitions of the Mayas f The 
natives still continue to piopiliate the ancient gods of the har¬ 
vest, at the beginning of the bpiisoii assembling at a eereniony 
called by the Spaniai-ds the tn/no iiii/;jern, or “ field inass,’’ and 
by tfaemBclves ti'cfi, “ the btretchiiig out of the Imiids ” 

The German traveler. Dr. Seheiser, when he visited, in 1864, 
the remote hamlet of Istlnvaean, in Guatemala, peojiled by 
QulcbA IndiHDB, discovered that they had preserved in tins re¬ 
spect the usages of their ancestors almost wholly unatfeeted hy 
the teachings of their various Christian ciimtcB The“ Master” 
still assigned the naguala to the now liorn infants, coiinl was 
burned to their ancient gods in remote caves, and formulas of 

* Vopdt I’uA, ou Ltpre Sarrtiln Qnirhft, p. SIS (Kt llrainenr, Paris, 1W1) In the 
Qulclia nythi, Oiirnmala la the analague of Quet/aleoatl In Aztuc leROud Jlotli noma 
nwontlMBuna, "Feotberod Berpenl." 

t Boma'i artloU la printed la Uio Eegiiha rnealeco, Vol i, p 106, fry. 

PROa AKUU PHILOS. BOO. XXXtll. 144 ■. PRIPTKD FEB. 14, 1884. 
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invocation ■were taught hj the \cterm nagunlmts to thtir neo 
phytes ♦ 

lliLSt Zuhorih f n Hit> lie gpneinlly oiilkd in the Simnish of 
Ccnlinl AiULiii i posse<.sc(l in my otlui mystciioiis iits liesiclti 
that of bulIi met iiiioi phosc s ninl of foici aating the future 
llity coiilil luakt thLiii9Ll\La iiiiisible and a ilk iiiiseiii among 
then LiicniiLS thi3 could in a moment tiniiBport thimscl\e<i to 
di'itaiit pi ices, and ih quickly ictuiiiing rcpoi t iihat they hid 
witiieRRdI, they could i ii itc Ixtoic the e^ea of the apcclitoi a 
ii\ci,a till, a house oi in iniinal where none aiich CMstod 
they could cut opin then own stomaih, oi lop a limh fiom 
aiiother ptiBoii and luiuiidiitely heal the wound oi rcstoii the 
aeynod niiuihii to its placi , they could pieiti thiniselies with 
knives and not bleed oi handle \c iioinoua serpents ind not bo 
bitten, they could cause luy ate nous sounds in the air, and lbs 
eiiiatc aniujils ind pcisoiis b} then steady gii/i they could 
call visible and iniisible spiiitH and the spirits would come 

Among the natne populition ol the btite ol Vera Ciu/ nod 
(Isewhcie in southeiu Mexico these mysteiions peisoiiages go 
by the name ^adnnos godfithers and irc looked upon with a 
iiiiatuie of feai and uspeet They iii Iclieyed by the Indians 
to bo able to cause su kness and domestic caluiiiities and are 
pionouiiccd by iiitcitigilit whites to present a combiii ition of 
Iascality, duplicity aiidtiiekery 

17. The details of the ceieraonies and doctrines of Nagiinl 
ism hive never been fully reycnled, but from isolated occur 
rcnecB and paitial confessions it is eleir that its adherents 
formed a cobeicnt association extending oyer most of southern 

* Wird cin KiDd Im n rfi. t,el leu KicrhHitder hcldiilwhe G tienprleitcriondlc 
wm Vn IkiilKW ml ibir K n le an lor kath liKho Ffaiiir Frnt srin lim nuiien 
Millbdriier diinh lin IJ j Uk Iio Honvikoi HtMollt dir Noino Incviid aim • Thkrea 
1 elgvlOKt Ml 01 sal (lao citr lUDBOllie Haro lea Blnu popall i m) virbiani l iln 1 leb 
llDgoRClie onKiruleii and n (b« Tlileinlem abcr^lani iKhe Mjilprlin rerrlihtet wor 
dan all d nlrd doa Kill I naih dem POurboijoa lur ihilatllihi ii Tanfe getioiien Dot 
Tblor dONMn Noiuf Inn Klndo Liiir n ib aelmrbebuit vom Snnnenprlortor bil(olrgt 
wild Kilt |,a«i> hiillch aueb al. Kin Bobntrgabit (nopual) (Dn ganio Lebin Dr Karl 
Hidioner IMe hull n m on Santa Catalma Iitlavacan p I] Wien 18j6 
t Th« woni mAor/ oTAnbli origin ii tbuRaz|1aiiied In tbe B| aiiloh and EngUih die 
tkinoiv of Doll boil nndon 1 U) So ibo) coll In Spain an lm| oiloi wbo prelendi to 
•ee into the bonela of tbo earth tbnniRh itoae wslli or Into a moo ■ bod) Di 

Stoll lira the Goalcmala Indiana apeak of tbolr dll Inin tba^JTU oaioAorfa Onah 

mala, a lit 

1 Kmetorlo Pluodn Iktcripdoa Qtognfka it CMopai p SoconMKo p a (Mezlao ISM) 
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Mexico and Quntomili \»hicli (\(r\whcic wis iiispiiid b> two 
ruliiif; nintimentn—di tihtitioii of the Si iiiiaids uid hatred of 
the riinstian icli^^ion 

In their cyca the Inttci ww I lit i chiak f i tin exactions 
massacris niid oppn ssioiis excite I liy the loiinei lo them the 
sieianicnts of the Chiiuli wne the outwit I si^us of then own 
bubju^itioii uid miseiy I heyr ii\oltid i^aiiist tliiseiites in 
open hnt led or loceiicd tin m with siiiet ii piyii nice and eon 
tempt III tin Mexienn li<'iiriliie in iiiiim iipts eoiiiposeil iflri 
the eonqiiest tin iite of biptisin is c mstinlly di|)nUd is the 
symbol o( religious peiseciitioii Siys n sympitlntn student 
of tins Hubject 

Tlie act of biplUm is always insi riel iii their reeor Is of battles and 
mnssaeiea tyeiywhere it eonieys iln same i lei—making evuleiil lo 
the leader that tlie pretext f i all tl in I iny i\i idillonsiif tlio *4pani irds 
was tbo enforced e live isi >n t > < lirisli ii ty cf the i lines a pretext on 
wliieli the Spaniards sei/e I in oidei i > p sess ihemselies of lb land and 
itsiroBSuro lo rob the IiiIiiiib f then wn s nul diui^liltrs to enslave 
them and to spill (heir Id >o I without le morse e r remission One of iliost 
documents dated in I'lili ud Is a liait ol si>s|,enouv A Spanish sol 
dlcr n rcpiesenlcel (Ingoing a fugilni In Inn Imui a lake by a lasso 
around his ncek winl n iln shuio stinls a m uk leudy to biplue tbo 
rarieant on his ariiv il I • 

No wonder that the priests of the daik iitiial of Nattuilism 
for centuries after the conquest sought to annul the iltects of 
the hated Chiistinn sicriments by coiiuteiin ting (eieuionics of 
their own, as we aie tolel they dnl by tin histoiiin ioi(|iicniadn, 
writmif from his own point of new in these woids 

' The Father of Lies hod his iiiiiiislers wb > aided him maglrlana and 
lorcereiB, who went about from town lo town [Kr-uading the simple (icople 
to that which the bneniy of I ii,lit desired Those wholielicymltbeirdeceiti, 
and bad been baptired were w isbt d on the In id and breast by these Bor 
ceren, who aasured them that this wonld remove the elfeeia of the chnam 
and the holy oils I myselt knew an matenre where a person of proini 
nenoe. who resided not far from the Lily ol Mexico was dying and had 
rereived extreme unction and when the priest liad departed one of these 
diabolical ceremonlalltts entered and wnahed all the parts w bn h bad been 
anointed by the holy oil w ith the Intention to deatroy ill power 'f 

• tlodisT de Montlan Hannsorlts Fl|,antirs lo 1 Anolon Uexlque In ArtMen dt la 
iaetMAmtnealaadt/rttjief IH S p 2ld 

t Torquamada Monarguia Iitdiaaa Ltb xv cap 10 



Bri t n ] 36 [Iftii 

Siiniliii instiinccs iro iccoi Ud Tuinto fk la Scinn Ik 
lids tint not onk lid tbi Mistim piLSCiili sac ii hi os to tin. 
1 111 III oi 1(1 to nniiiil the clkcts of ixtumc uiiLtioii lut thij 
delir'litid to ciiK itiiie the 1 iiclnrist liiidin^ among their con 
gi(.;ition a iniiotio >illow miisliiooni 1 ir tlio hrial and the 
inihiiiting iiul iiii f>i the wine ‘'ometiines tiny idiuith eon 
cealed in till p\ x ilniigm K tin liili nalti some little i lol ot 
then own so tint tlie> leilli t illow I tliiii nan Bii|)erRtiti ms 
wliili Hiimin.lv a I iiiig tin Host 1 he> assigntd i pnuly 
pigiin sinse to tin suii 1 foimiili 1 itlici Son and Holy 
(liiost, imdi istaii ling it to be 1 iii J< nth and An or the 
hki * 

AMineiei or wL iti vernnsan eniiiiv to tint icligion bohiiitally 
foKid upon these luisei ihli eiiitiiiis was to them an ally 
and a fiicrnl 'Niine/ de la N egi tills ns thit he found written 
foimiilas anioiip, them leading (> Dritlni AiitiehiiHt Jliother 
Aiitiehiist Biothoi Antnhiist lomi to oui nil —pathetic 
and (kspeinte appeal of a wretihi 1 laie gioiind to earth under 
the non heils of a leli^ioiib and militaiy despotism f 

18 . The assocution embiaooda uioua tubes and its members 
were el isaihcd iiinkr ditferent ile„iees Ihc initi iliou into these 
washy solemn iiid often painful ciiomonns Toeill sodalities 
01 biothiihoods were organized allti tin manner ot those usual 
in the Homan C hiirch but instead ol being named after bt 
tlolin 01 the A iigiu Mary tbc> wiie dedicated to Judos Iseaiiot 
or I’ontiiiH Pilate out of diriaion and haticd of the teachings of 
the piiests , 01 to tho Dciil oi Anliehnst, who weielooked upon 
ns poweiful divinities in opposition to the Chureb J 

Ihere weie certain lecognire) eenties of the association, near 
whieh Its moat impoitant dignitaius resided and where their 
secret couneils and most im|)oBing ceremonies were held One 
of these was Zamav ac, in the province of Suehiltepoo, a second 
near Iluehnetan, Soconuaeo, a thud at lotonioapan, Quate 

* Ds 1b Sema Vn tU If V nlitr « pp 20 21 12 102 Tbe m ahmom rBfbirod to wiu 
the imuh uuuindl probelly the tame et the tenkuliU of Her tndia UM Jliit If n 
Hut m loin II p SM whnnyt dietUKnot > mceroui lolift but dntirbe the mind 
iDoltlnft 10 laughtir so I Intozlcstlin 

t Aclotl altrerr of the ludlui in Hozloo continued u late u the middle of thanren 
teenlh oeniury Boeltro feiSiptri U Vtxtm etc Tom U p 11 
tBiaaeur Uul ia Satiota arUlttu dt Mstlqu Tom Ir p B22. 
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miln, a rouilli at rmiuc, Cliiipis i flrtli 'll PcOiSiputlan, 
Oa\nca, nnd n few otliLis mi\ Im suiiiused 

Tho high pncut who iesnl<tl it cnchof tiusc CLtitics c\trcibccl 
coiitiol over ill till n It'll iliatu tiicbiiM luil jiiar lilionpis in an 
CTtensMc distiut On Hit on isioii of nii oflu lal inqiuiy b> the 
Spanish niilhoiitic 9 itwia isttrf lined tint flip hi^h pi list of 
Zima^ ic mdiulLd iiiidci bis ink ikhIj ont thoiiaiiid aub 
piiLsts,^ and no doubt otbtis of bis i ink wcil iinf h ss potmt 
Tho unit> between tin iininbcis of the issot lafion oiei an m 
definitely wide aiei wtis imfeitly iw 11 known to tho Spinihli 
priests nnd (i\il uuthoiifies I In i< lenionies, foiinulis ind 
methoils of pioeednii iicie eiiiy iiluit id< iifit il oi iilikt This 
itself Tias ]imtl^ it^nrdtl as i inoof of flu sitiil inUllif'inco 
which existed amoii^ the nunileis of this tnbilisln ^iiild f 
To a ccitain extent and at It isf in some Uh Uitics is Chnipns 
and Quatemili the piiesthood of Vi^uilism wis hertrlitu^ in 
paitieiilnr funilics ibis is esptilally stited b> the bistonm 
Oidouez y t'lnir who bil tvcepfioiiul oppoitunities foi at 
quainting himself with the ficts | 

A tiavekr of the bist dtciidi of tins iintuiy, who has h ft us 
a niimlior of euiions details of tiu supeistitiniis of the Chris 
tianizcd Indiiiis in Mexico of tint diy, Iknito Mviia do Moxo, 
informs iis that be bud diseoieicd tbe existence of different 
grades m the native soothsayers and luedieiiio men, ind tbit all 
in a gi\en locality letognized the supremaiy of one whom they 
referred to ns “ the little old m in 'll Vxtjtto Unt he was un¬ 
able to ascertain by what superior tiaits or lights be obtlined 
this distinotion § 

According to some niitboiities the highest grade of these 
native bieiophants bore among the Nahiias tbe sy mliolic name 

* Tnf rme det tmunle gmrral D Jv 4 rfe Bmta hgi eroa rort yidw dela Protinela 
de *ie^Uepf pif qa jled by nnv<aur 

t Jacinlo de Is Stima hj • liOM miHr r do vrIrr ror monloR son tndna undR j lo qua 
Ruoeda an eata cordillera an lolM Riicadi V i a I I VI) id r \ 2 Speaking of tha 

mettiodi of the lukualliti of Chiapas Dial op Nuher de la Vi gn wrltn Cuntiwnlaii 
ka mas modnraoR con los mas anilgiins ine w p actleabau en Hexleo VaaMt irti net 
Dtofataa* p 1S4 

t Ua ofaHrvai that there were fkmlllas de loa ttlea >alilin an las qnales en manera da 
patrlnumlo la heiedabaii mioi ediendo los 1 fjoa 4 Ior pwlres y princ Ipalmtnle lu abom 
loahla leota de Kagualltinn Uiiio ui dl Llrla y di la Arm Ms p 7 OrdoBeiad 
vancai varlmueruditereaaonRIbr brlltvlng ibat NagaallRin tin nJlitlouabelief aluiaa 
tbeoiy and ritca ware brought A jm i arthaga by 1 unh- navlgaton in ancient tlmaa 

lUarladeUoiA UniuMrfleaaa* p rOeUanosa n d) 
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ot flowLi w< nils \ fund i irolills from the ikill they 
lia I to (liiLiu tliL SLUM s stiaiigi iind pli m iiit »iiioiis * In 
tliL Boiilh till V vtLH spilciiof ni ^uuiImiih whifU iniyhi\L 
been 1 i 1M Lil fiom the 1 1 isses of priests bo i iilk I in tbu /-ipotei 
ilIi({ioii I 

ID. It will In seen li iintbc iboxe tliit V ijnilisni bL^iiinm^ iii 
in nil lent siipi mtition 1 itin^ bii k. t the time of ])iiniiti\L bn 
1 irisin bei line iltn IIil ( onrpiLst i potiiit fnetor iii the politi 
cil *iuil SOI ml ill II lupmint of the peoples imon^ whim it ev 
ibtLil til it it was the source fioni 1x111011 wss (liswn ml the 
nil ms l> will li wis siistiinoit tho lari Intu 1 of tho nitiio 
Aiuiiiiiiii towiiiils his foilign cuu(|neiuis sinoiildiiinfr lot cm 
tuiitei now ml llieii bunking out in tin ions loiglt md civil 

111110 IS btioiv iinsoii to Biispettits powoi whcic foi obiioiis 
iinsoiiB it his not Icon ciLiiioiiHti itcil It Ins alwi\8 leen it 
iu>sUrj mil imittei of biiipiise to tho hibtoinnsot \ iii itan 
how inpill) H| 11 il thi plans ol the insiiiiictioii whiih seciiiod 
lasting; iiidejiindenco foi the nitiiis alter these plans had been 
ii^ieed upon 1 y thi two chiefs Antoni i Ax in I Ceeilio Chi, at 
the leinute i incho of \ihiiiD in J11I3 1847 buili unnniinit} 
of iiitioii coni I onlyhaie been jiossible through the aid of a 
piWLitiil wi II ilisriplined ml widespreid scciet 01,'anuatioii 
Ihere can si iicely be a doubt tiny weio thi cbiifu or inaBtera 
ot till iLiloiibtible oidei ol ?iii.,iiiliBni lu tho Peninsula ^ 

I heie IS no qiu stion th it such was the cnae with the biief and 
bloody leiolt of the M lyan in 1761 It suddenly bioke out in 
a uumbei of sillai^cs neii Vulladolid \iientan bended by a full- 
blood natiie Taoiiito Can Lk but soiuo of tho partieipanls 
aftcrwnrdb confebsed that it w ib the outcome of i conspiracy 
whieh bad iKin piepuiinK for a year 

When the apixiintcil day arrived Tacluto boldly announced 
himself as the high priest of the fraternity of soreereis, a master 
and teacher of magic and tho lineal suceessor of the famous 

• WUwlZm qiea 1 Ilimaibn SlM mid wllmenciinlalorai rocqnainada Wn 
a q WI Indiana Ul zr sp. 1 

t In NahuaU (lap du a s lardla 1 or watchman The Zapolao prlnlhood waa ItvMad 
iDio the knUalooi hr iIlf suanllaiii a id tliair Inlhrloni the copnnl nt guardlani 
orchaifoili CiitIlI Fttil 1 ITial ir r « p SI 
t See Elislo Aurona Utt ria it Yaealan Tom li cap 1 (IClirlda 1880) 
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ancient piojiliet Cliilan lliliin wLobc wokI? cannot fail ’’ In a 
Btniiii(' nppial be ur(>((l Lia fellow coiiiiti>mm to nltnck the 
Spnniirds witboiit fcir of coiise puiiccM 

Do not iifrald lie cxclaimi <1 of tli irciiinina and lliiirfirtB for 
among tlic ni iny t > whom I fi ivi tinef't the irta if magic (r I nrti dc bru 
jtrnO llitio are fifuin eh wi n incs niiivclm txperls who by their 
myalic piwrr will enter thi I riit<n il ly the Mnlincls mil throw open 
the. getis to oiii wanloiB I shill take the Ir eves of the sun 1 tree and 
rolding thrill lot i tiiiiii|H.tn T sh ill e ill l> tin I or win U t hiiiii n anil 
a mulliImlL of bghliiig ine.n wilt h iste-ii 11 e ir iid * 

8 n> iii(r tliiB he took a slice t of pape i lie lil it up to allow that it 
was blank fuleleel it for a moment iiiel then spit ul it out coicieel 
with wiitiiifrl I his licit tuck toiiiiiiccel hia aimplc miinUel 
he nets of the tiiith of lim cl urns iiiil the> lusliiel to aimi> Hr 
ltd tlitm clothed m the lol c of the \ ii^iii and with her crown 
on his head 13ut neithci then cnthusiism nor their Kadci’s nit 
magic n\ailed and soon J uiiito and Ins folle>wcis fell vutims to 
the stake and the gallows Altei tlmi death the danco of ‘ the 
tigci,” or of Cliic Mool—the ‘ ghost diner ufthcMs>as—wns 
prohibited, and the use ol the sieied elium—Die fnvoiitein 
stiuinont of the native piiests—w is loilmlilen f 

111 fiet, wheievei wo liivc iny full iceoiints of the levolts 
against the Spuiish doniination dining the thiee leiiliii les of its 
existeiieo iii New Spam we tan iiiinilestl> tiaee the guiding 
fingeiB of the poweiful though liieleltii hinel of ^ igualism An 
eailiei loiolt of the J4a> is iii'Yiuatan occurred m It 

was led hy Andies Chi, a full blood Indiin, ind a descendant of 
the ancient 103 nl house of the C oeomes Ho also announced 
himself ns a piicst ot the ancient tilth, a prophet and a worker 
of raireoles, sent to iiistiuet Ins own people 111 a new religion 
and to give them an independent politicU existence Seized by 

* The mention or tbe fifteen 5 s S rbo^n <11« IpKs indIo itca that the Mme iiy>itein of 
inItUtIngbjr lrl(litipavallet In 1 1 uan ■■ In C hi ipw (toe aboi e p .7) Iho ucred 
tree U not nnmul 1 it pmuraol ly It w u Uu. ce il a to whlth 1 refer ilnwhcrL The ad 
dnee of Joemtn w n obtained fhnn tfaow present in 1 U plvon at length by tbe Jiwult 
MlKIndrl Puerto In hU Kelaelim I echo al OabUdo frhidattuo per et prrp nfuite fa 0>m 

piriUadrJnuM arma dr la mturlr It Janato Can Hy tiriot iWo JS JTll It li publlihed 

wUh other dorumenti relating to tbti lei lU In ttar Appendix to the Mrlmano Vnlier 
•at edited by Oraioo y Bens, Mexlesi IBM On the proptieefei of c hllan Balam Me my 
Xmayie^an AmerlcanlM pp J 16 -Z 8 (I hUade.lphla UX>) 

t BIglo Ancona de yncalan Tom U | m 
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tUc Spimai Is litww cli-vi with KloUtry Borccrj and diB 
tiirhiiiK the pi iii in I wiis i^iiominiousl^ limited * 

Nut less tlifiiiitily iiiHpind ly tbi sinit ideas wan the Mi\e 
Iiiliaii known in Pun Piniuil who 111 tho leiolt of the 
LihiinnUpcc tiihin in ICri lie sent out Inn siimnionn to the 
‘ th itccn I'OiLiiioin jf thi /vpotecn in I ChonUlis ton me to 
Ills nil nil I tin inniincclion thioitcne I to iisnnmc foiinid ililt 
propoitionn ] ii iintcl only by 1 1111,7111^ tob ai 111 on Ihenntiicn 
the whole |K)n<i ol the Iloiniii Chur li thioii^b tho Jimhop of 
Oa\ncn C iiei an 1) ii ilos j" 

Neiily the niiiii locility had bein tho neeiio of tho roiolt of 
tho / ipotecn in 1 >)0 whiniheywiii le 1 by n initiio piient who 
ilniniod to bo nil iiieiinitioii ot tho old (,od Quitzuleoatl the 
patioii deity of the n i^iialintn • 

In the (ity ol Mexico itbcU in tho 31 vi 1092 thon w is a aio 
lent outbienk of tin iiitncn when they dintioyid thiec million 
doll 118 north ot propeil^ Doubllcbs thin ms partly ittiibiit 
able to the sciieit^ of lood wliieli pie\ iilid but th it tho au 
thoiitun tnieed it iilso to nyme secret (iiemoninln is eiideiit 
from the law which was iinmediiteU pisnel forbiddiii}^ the In 
diaiis to weal tho ji hlh 01 scalp Ink n poition of the hnir 
piCBciicd tiotn biith ns pnit of thi geiicthliac iitimls § and tho 
espu ml ciinctnicnts igaiiist tho <clh 

As for the levolt ot the l/entiils of Chiapns in 1112 it was 
clearly and coiilesacdly undei the Iiadeinhip of tho iin^ualiatic 
prusthood ns 1 shill indicate on a Intel page 

Ihe hisloiy of the native American raee undoi tho Spanish 
power in Noith Ameiiea has never yet lieon written with the 
slightest appioaeh to thoroughness He who pioperly qualihes 

* See P 1n> Siinchci lo A(t liar I / rmr t< f nil Urn O I nn 1 i«a» as (JUdrld 
law PIIrIo Anroi a Hil rlidr I man Tom 11 pp IZS IW 
t Theol lefs III nr Woi ih ■ reroll la J aidoT rei( Mlllo Xrlaehn de la 8 uedido 
mi iPo lift I Uifmi) I rpjf I III AlfilM xiro MI See ols Cavo Lm 7V«i 
bight le Mxir Itriil I O Ner Hi lul 1 m II p 41 ar 1 apam| hlet 1 r ChilatoTal 
Mann lelontiunu BrIaeUn elriii vriafr id I jraietl tni>(11 rooi via ila IVAs 
anteprr rio (prlnte 1 at Meals 1661) wllihl kuon onl; tl nmgh iha antei of Ur Be 
mult Mr H K Bairnn U lla very me lan oreo nl I ihla event wliiUklnily inalsta 
Ibat It look I loM III 1660 JTdininf W«(n Vol lU p 161 
) Bee Bikiie ir lie Bourlio in Ifa iredaKatmnOvilutndilallaUiiu Tom It 8M 
I Cero Lot TVra S glot elo Tom 11 p a On the uaa ai d idgiiinc met of the jrfoeW 
webareKiinetnfiinnaU nlnVelansuit T tnMalem Tom ll p 464 anddeUSoiM 
Jfii MlU d< jriautnw pp IM 167 li wBa the bodge ol a oerUl i oadei of the neUve 
prlaothood 
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himacir for that ta'k \rill certainly rcvch the concliisiin ex 
preastd i number of ycua igo ly the (iiiiiiLiU Aineii in 'iiiti 
quary and histoi lan Mi I G S juiii in th sc n ji N 

Among 111 ruling nn I prieitly cln<i<i04 of tliescm eiv I / I nnl nns of 

America there liimlwtj iviMcl iniyalLri iia I >n I aster t ■t.nnir'i 
li n wh eh ill the clisnslin to winch ihty 1 ivo I on s iljictr 1 I ive i I 

deitriyed It s ti Its | Ksont z sUnco Ihit vt ii ly alli I tilt ll se 

tiniiillaneo IS ni vrmentsnf the il iriginos f Mexico ml (iiitril Amer 
ica which Imre more Ihtn tin, Ihrcatcnel the com[ Irtc siihi rsl n of 
the HpanisU power * 

That my Btiriou4 bond that accrcl oi^ani/ntion is Viy nliain 

20. A remiirkablo feitiae in this mystLiious society wis the 
exalte I positi in it sasij^iicd to Women Not only were lliey sd 
mitted to the most esoteric tlr^reos but in itpt vtc 1 instances 
they oteuiiietl the 1 cry hitihest posts in the orj^ini^iitiun Ac 
coidin^; to the tiiditions of the l/cntils anl Pipils o( f hiipas 
when then iintuinal heio \ ot\a constrneted by the bu ith of 
bie month his darkene I shiine at lla^osloy an m Soeonusco he 
deposited in it the sacud books and holy icIks and constituted 
a colle^je of \eneinble sages to bo itsgiiatdiaiiB but placed them 
all in aubjcction to i high ptiestcaa whose powers were abso 
lute f 

The veracious Piseual d< Andagoya asseits from his own 
knowledge that some ot those female adepts had attained the 
rare and peculiar i>ower of being m tao-plsceH at once as much 
as a league and a ball apart ^ and the icpcated referenecB to 
them in the Spanish writings of the sixteenth nnl Reveiiteenth 
centuries confirm the diead in which they weie held and the ex 
tensive influence they were known to control Tn the sacra 
ments of Nagualism Woman was the pinnate and hieiophuut 

21. This was a lineal inheritaneo from )irc Columbian times 
la many native American legends as in others Irom the old 
world, some powerful enchantress is remembered os the founder 
of the State, mistress of men through the potency of hoi magic 
powers 

• Aitiiailma oi Ita Jftwjsto aore bj S A WbiU p»adati>ni of Mr Siulor p 1S8 
(NSW York ISU] 

t NuBm ds la Viws OmMancUmn JMooeaamu p ID and oomp Btaocuc do Boiir 
bonix ttanat Ofi He Mafftr Tom t p 74 

t Htiran Alt da lot ImUat OrekUmlabi Deo U Ub 111 cap 9 

PBOO aim n rHILOS BOO XXXni 144 F 1BINTLU FEB 14 1G04 
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SiK h nmon^ tho Azterq was ilie sorLeims who built tho city 
of Mallmalco on tin. load fiom Mexico to Miclionein fiimoua 
ocoii iltei the cun(|iust fii the skill of its inn(oiii.ns who 
elnimed lUscinl from her * Such in Honduras wna Cuami 
ZB[(unl (lULLii I f ( criiiin vci>ctd in nil occult sc lentt who died 
not I lit at the close o( hereuthly ciitei rose to he ii en in the 
foim of ft Ik iiitiliil bud imid the toll of thunder aud the flash 
of linhtnin|T •)■ 

Aee )i lin^ to in aiilhii intimately limiliar with the Mexican 
n i^iialisls thi lit they cliiinel to possess ol trinsloriiiiii^ 
the msiliis into the loner niiimils w is tiii^ht their piedeeessois 
ly ft woman n nitixc Cnee n n\ij,ht> inchiiitiiss whose usud 
n line wis (j|uih/lli (the ctimolo^V of which is unknown) but 
who luie ilsn fuiii othcis lepiist ntin/hei four metinioiphoscs 
Coliui(ihiiatl the Seipent \V iman t^uiiiheiliiintl the Ingle 
Womiin '^aodhuvtl theWniiioi Woman, nnel 1/lUimeeibuiitl, 
the fapee tel W'^oinaii f 

Lhe poweis of these queens of iniigic extended widely among 
their sex We real in the ehionieles of incient Mexico tbnt 
when Ne/ahuilpilli the king oppiessed the trilics of the const 
thc/K>fa ilifiit they sent ftgunsl him not then wnrriois but 
then witches lliesc cast u| on him their fitil spells so that 
when he wnlktd foith fiom his pilaee blood burst fiom bis 
mouth and he tell pi one and deed ^ 

In Gnatemnla ns in Ancient Delplios tlic gods were believed 
to Hiieak tliiougb the mouths of these inspired seeiesses nnel at 
the cplebrition of yietones they enjoyoel a privilege so strange 
aud horrible that I quote it fiom the old manuseiipt before me 
witliniit veiituiing a tianslation 

Deapusi do sscriflrsr In aotiguoi algun hnmbre despeda^an 
dolo si era do los quo svisn cogulo on giiern, dicon quo gusrdsban el 

*Aaxls ir¥ tfri f U ml h lari lla* lib \U cap j 

yTheitor) Isalet. In nemin /{iV S I • Inr <i<i L<c 1% III vUl rap 4 The nama 

C antlaas al Ir IramJaft. I In tbi a coant aa tlylig llsraw I laiuut aasign It Ibla 

asnaalaa j llaU t 

t Ja h to le la Borna Vn nJ I V Mro§ p 188 Habag n Idat tlllea Qnnailll with 
T nantilu the eo nnion moll er f mu hlixt and inddm of ohlld 1 Irth (/T K tr Nuna 
tiq lla I lb 1 rai 6 IJI t 1 cap 27) F irther panlonlan of I er are related I j Tor 
qnemaU Vn n/u i I dii a III li ca] Tbe I if i r wpn miiteilons elemental 
poien wb the Vahnse brlleveil wore leWlird fliallrb dretnr the pruent world 
isehifun I r Ub vl tap 8) Tb aoKImeam tt)lns haired (Setna) 

I Torquamada Jfor irfNfa luUma Ub II eai IB 
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mieinbrogenlUl 7 Im to^Llculot Iil til incnflcil y 10 1 i Ul 111 i ini 
Tiejft quo tanian pirprifita pin (uo I sc m rse y It i I lu io(,iiimu i 
lu idulo let dieste niu captirus • 

When Captiin IVlio de Alviinlo in tlic jcir 1521 wis 
nniclim^ iijioti Qiict/ iltui iii),o 111 (iii'itiiniila j ist such i fi 11 fill 
oil IS itch took liLi still I nt the Riiminil ul tin piss with hti 
limilini in the ehipc >1 i do/ mil ly spills ml 11 i(,ii ilistip 
mciiiiintions ’ undertook to pit sent I is 'ippioich | 

As in the oiiliist so in the litist in omits The list iitolt 
cf tho Iiidiiiis ol Chtipns r c(Hired nniong the /ot/ils m lli( J 
The ( iiiHi ol it ivas the Beizute nii I inipiisoiiinont 1 > tin S| iiiish 
siithoiitics ot tt uiistu'd woiuiiii known to the whites is 
binlnKobi who togethci with one of then iha 01 chultiins 
hs I Ikoii suspected of lonientiii/sc Iitirn Ihc nnlites ninieind 
thuusinda Btion„ agunbt the city ol SinCiistobil whcit the 
piisoners weie an I secuipcl then lilHiition lint then Icinki 
Ignacio Qslindo wsa ciiti ippel and shot 1 v the Spam iids ind 
the mutiny wab Boon quelled | 

'iti. Hut {Hi haps the me St striking instsi << is that jienidcd 
ill tho hibtoiy of the iiiHiinee tioii »t the l/eiilils of ( hnipas 
111 1713 Ihoj were hd 1>> an Inch in giil a 11 itnc loan ot Are 
Arid by like cnthimiasm to diiee Itoiii hci country the hated 
foreign oppiesbors and to debtroj evorv ’lesti/e of then pres 
I nee bbc wan bc ircely twenty jeirs old and was known to 
the SpaniardB is Maria C andtlnim She was the leader of what 
most histoiiauB oall a lehgious beet but what Oidouc/ i Aguiar 
himuelf a native of Chiajias recognizes ub tho powerliil eecret 
association of Nagualism, deteriiiined on the cvtiipation of tho 
white race lie eetimntCB that in Gliiapan alone there were 
nearly Bcient> thousand natiics under hei orcIerH—doubtleSB an 
t\aggeiation—and asseits tbit the conspiracy evtciided far into 

•Fr TfHDM Colo iXerinmrto tr la 1 u US 1 v taatrifear in the 

Llbni) ot the Amfrlion FbUoKphicel SoclelT el 11 llwlplphia 
t Tralaron lie Talent del enedeloaenant s ) ag al t arolhewonlsortbeailbor 
F lentee y Gnrman In bli Jtixardarl ftar la lam I p M 1 11 the ter tint of Hemal 

HI IX It nalaaeir UUiwlteh an 1 berduabnl totta been MrrtBeed butFiunteeliolmr 

in bli lUtement an t had other doc m nU at ha d 
t Teoliert Maler In aur I hlat de < blai a« In the d EUm grofiHe Tom 

til pp aoP-ni Tl lawTller eleo slrea eann valuihle IhoW abo rt the Indian luauimtlon 
In the Merra de Alicia In IS^ 
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the iiLiKhborini; tiilirs »Lo had Utiiordcrcd to await tht itsult 
of the edort ii\ Cluapiia 

llu iiithonty wna ibsoliiti and ahe was mercileas in re<iuii 
in^ oIm dunce to it Iho disolicdant wcic fla>Ld nine oi 
rosstfd OMT n slow fin Sin and ill liti foIlowcrH tookpnrtiiii 
lur plLasmc in nintiifcsliii^ tliiii liitnd and coiitini|it toi tliu 
ilIi/ioii of thoir oppipssois I ht\ dtflleil the sntied msblIs of 
tliL (iiiudus imitiitul with biilfooiury the cuiiiioniLS of tht. 
mass which slit lursclf |icrfuiined, and atoned to death the 
piiLsts whom thej caught 

Of coiiisL hii iittcmiit igainst the powti of Spain was hoi>e 
less It fnlid aflci i bittt i and piotmtted cniiciiuat character 
i/td by tlie utmost iiihuiii iiiitv on both sidus But when her 
followiis weie stnUiud and killed when tho\ictoiiouB whites 
had again in their hands all the power incl resomtes of the 
country not then moat diligent search, noi tho temptation of 
any rewuid cnibled them to capture Maria Candelaria, tho 
heioiiie of the bloody di ima With a few trualy followers she 
escn]K.d to the foical, and was never aguu heard of* 

Moie unfortunate were hei fiiends and lieutenants, the piiost- 
eases of Giiiatiuimn and \sjalon,wbo had valiantly seconded 
M ina in liii pitiiolic endeivors Seized by the Spaiiiaids they 
met tho fate wine It we can easily iiniginc though the histoiian 
has lueieifiilly thrown a veil on its details 

2 : 1 . Of just such i youthful prophetess did Mr R 0 Squiei 
hear during Ins travels in Central America, a “muI to woman,” 
as she was called by the coast Indians, one who lived alone mid 
the ruins of an old Maya temple, a soiocress of twenty years 
loved and feared, holding death and life in her hands | Pei< 

*rholoiiRBOe ni tgivtn br Hr B U Bancron oC this mm nvotlon I* a timml} of tlie 
ml 1 kll 11 Invi rrom t lUcrly |trrju 11 r I S antoh nnin n oT i niar iRerly out of ■> m 
pathy alth ihc uoUt« »1 I ti iwuiuiwU thrnaUve an n dee bb Bjory Me JVinfc 
HtlM V»I II ] ant ^ Ord rw) Agilar wl rllvalmi theapot althli agtuomtlan 
of tl e otiiirrencw mngnlAji In Vlarlai an lilarl t (whme tr le namu Baiiuoft doei not 
g1re)tb( leal heal of th< rebellion q ihn orknahalH anlllea del moUn d«lo 

qiie prlnelpelineiila ITBlaha I lailaiosninlamcntalea di aum-la eradaqoe uoquuiiao 
la'liualgimodequeloaEuTipeoehailanpliatlonloaueli Bb aoeoont b In bb nn 
put Ibbed a irk UlUinia <kl Vulo y <U la Hrrm wnttaa all iialemalaaboat ITm Joarnm 

■peakingof iheir rluI Mieof them Apoetaudoda lafd prefanaiido bie yaeae agra 

do* y )lh.f lun I j •aorilpgna online i una Indtxuela Hi^oria tU la Ctadad de Oaalrnah 
lom I p IT 

t Danrion nbl inprl p *01 notfl One waa hanged whom Ganla Belaei oalb nna 
indlahnils VrinorUtgpara la Hidorla de Buale aula Tom U p IVg 

t Sqnlei nbl luprt, pa^m 








liniM Ills account is some it hat fane ifiil it is so iiulecci hut it 
IS gioiimlLrl on the iinBlitkLii lilitfs iiitl iiiipulit lia litioiis ut 
tlic nititcB of those lIi nils and on Liistoiiis mil knoitii to tliose 
who icside thcic 

The lute distiii4iiiHhcd Ami iiiniiist tlu Alhi Urassmr de 
Doiiibouig dunn/ his loii^ tiatcls in Meviio and Ciiitnl 
Ameiiiii had oll isioii inoii thiiii inroto coiiu in i out u t w itli 
this tnitof the aiicKiit fiidh of the N i^iialisls still iliti in 
then descendanta Ainon^ the /ipoties of‘tlu Jstlinuis of 
lehiiantepee he saw one of tlie i|iiiiiis ot the in^stu fi iliinitt 
itid III desciilicB hei mill i wiitnlli whieli iiioirs tint he liad 
not lost bis o\( foi the heaiitiliil 

Sho tiore B puce of light gni n bIuIT I losily follcl ariund Ik r form 
at the Iii|)s anM falling to i litlle disinnte nhni thi ankle a j leki t (f 
red Bilk gauze with ehort ilecvo and cuibroidiri I with gild cloilii I the 
upper pan nf her IK non Telling hei bisini upon whiili liyii cimiii if 
litBTy gold puces pierced and atrung on a u rd Ht r rich hi u k Inir w us 
divided on the forehead and imwn bsik in two Bpieiidi I insses fasti ned 
with blue ribhonB wrhile a while muslin I irihief iniinled liir In id like 
the calaDlica nf the ancient Lgjptiana Never m niy life havi I seeu a 
more Rtrikfng figure of an Nts nr a ( liu|Miia 

There was Bomothing strange la her eipresslon Her eyes wi re Iho 
blnckcBt and the hiighicbl in the woild Imt there wire nioniints when 
Blip Buddeuly paused leant d agiinpt ilie billiaril table or Ihi wall and 
they heranie tized and dead liki llioBo of a e irpse I hen a fli ry |,l nice 
would mIiooi from bencaiU hirdaik lasliei sending a chill to llii hurt of 
the one to whom It was dlrerud Wan it ma Inpsa nr was it ns those 
around her believed aniimentary tbsciue of soul an alisorpiion ol her 
spirit Into Its uagval a transportation into an unknown woildf AVho 
shall decide f * 

24 . It wotilil be a miatake to siippose thit Nagualiain was an 
incoherent medley of siipeistitions t mass of jimibleil liaguienta 
denved fiom the ancient inignniHni My study of it linn led mo 
to a widely different eoncliiBioii It w us a per[>etiiation of a 
well defined poition of the natite cult, whuBC BouiceH we ate 
able to traee long anterior to the peiiod of the conqnent and 
which had no connection with the elaborate and bloody iitUBlof 
the Aztecs The eiidence to thia effect in eogaiit 

Wherever in later da^ a the Catholic pneata found out the 
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bol\ pliccs tnd sntitd ol |ccts of the in^iulists, they wtic in 
cnees or deep rotkicccBsis not in nititiLinl stiiictnres ILc 
myths tlu V ^Itnnrd ind the nninos of thi gods they hi, ml, also 
point to this IS a distin,!Uishin,{ pi.! iiliarit\ An early iiistauti 
iH riLUidid imoii,r Ihi Nihnvs ol Mi \ico In 1517 rithei 
Peiea diBcoecied i < in ediip i nine nt Clialmn ntii M il 
liiiali o (a tonii liinoiis loi its ma„iciins) whu h n la the sane 
tuny of tilt dnty tvlltil Ozt It oil the Cieo God ( ^1 )ll i iM 
It ill i;od) einei lUd tilloii^hoiit tlu wliolt impiit of Monte 
rniiii * 111 destioyi 1 tin iint^c of the ,Tod, mil coiieeited 

the f neirn into 11 Impel 

Wet iniiot 111 in ii„ iidin,' 0 /toteo(l is meicly another name 
of tlip Niduiatl diiiiiitv lipeiollotl tlu TIenit oi liiBide of the 
■Mounliin who in the Coiliv Uoi^ii and the ( ode\ A itie inns 
is 11 presi iiti 1 aeatid u) on 01 in leieini Ills naini may eiiu illy 
nell 1)0 translited tlu lleait ot tlu I’liei ’or of the loan ’ 

111 I lull I Selcr Ins shoaII bevoiil leisonalile question that 
this ilieinity did not oii^tiiiilly bilon^ to the A^tee Pantheon 
hut was introduced lioiii the South iither lioin the Zapotees 
the Mietees, 01 tlu Mayan tubes heyond thise f The Cnee 
God of the A/tiis is ideiiticHl with the \ otin ol tlu Izentals of 
ChiniHUi, and with the I q ii\ llinh ol the Qniehcb of Ginte 
in ill and piohnbly nith the Coziaim of the /apotecs 

'Ihe rites ol all ot these weic eoiiduited lu eaieins, and thiio 
haie been piebenod bi lei il interesting desciiptionb of the eon 
tents of these sieied places That relating to the “ dark house 
of Volaii ’ IB giieu thus in the work of the Bibhop of Chiapas 

Volan IS the third lioro who is named in the cnloodtr and some of 
hil deseendsnlB still resido in the loan if reopisca where they me known 
U Votaps Lie is ■onieliineH refArcd to as I oid at the Sacred Dram and 
he Is oaid to liari seen ilio great aoll (aInch must hare laen the lower 
of Bahel) and to have divided this land among the Indiana and given lu 
each Irilio its language 


• Quarraveiiaril sn lalovIlmiierioiloVoalesunis bLO Dteelmant Inherwat Ap 
pendlie s i (Mexico Ueifl) 

t liaudecGoU lepridUAl Im 7«p(tekcnlaiule and weltor uidwArU srlns a inein 



atg The odoptioa of 
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They M} furdiei llinl he odcl dnoll in Uucluiolin a t wn ii the pn 
TIDCO of Nic( nuioo Ncii then at Ilia pli i i tilt 1 lli/tnh)>iii ho 
ronitructed byhliwin^mlh hi^ hrenth a <I iik hoii^i nii I put tiipirs in 
the n\er and in the h iiecn Kiiai tnaiuiL ml KH ill infhnr„L if i 
noble lady iig<il4ted by giiirhuia (llapn it) to prisLrvc 1 Ins Ir oaiiit 
ronaiatcd Ilf iHrlhcnuan vaaca i«i(h (oxers of the siiiie in ili ml i stoni 
on wIiKh ncrc iiiHtriliel Ihi fl|.iiriSMf Ibo nii( ii ni ii itivi liei r anal inn 1 
in Ilia ealciid ir rhnlrlu ntei ahrh me hft-to sdiks au I i lli r u| li 
atilloufl nb]iclg 

All of ibeso were taken fr m thi < ivo nnl puMitly b lined in tha 
plara of Iludiuctiin on the occihioii ot oiir (list clDetHmi visit Hurt in 
1601 having been kllvercd In us by tin lady in diii^o an I the i,iiar 
diani AH the Indians have gre it reapm t lor this Volin nnl in sonic 
plates Ibey call him the lionlof the towns * 

Thu Eiiglisli piicbt 1 hum IS (a ic;e who wns curate of n parish 
aiDon^ the Pokonohi fiuliiiis of (liiitemalt ilioiit lOJO lelitts 
hie (liscotciy of such a ci\( in wliiih the idol wt? puscixed 
ami givte this desciiptioii ol it 

We found the Idol standing ui on a low stool cnvirod with a linen 
cloth Tbo subetaiue of It wxs xxtMMl blink shininK like |et asifithad 
1 een painted or aniuked tin loim xx xs 11 a man s he id uni i ihc sli ml 
tiers wlthoiil Qillitr Ueiid or Mustneht<s his loikwas gum with u 
wrinkled foielitnti and broxd staring cyt* 

They boasted of this then |,nd saying that he had plainly told them 
they should not behove anything I preuclied of Cliiibt but follow lliu old 
ways of tbeir forefutliers f 

Tlie blnckcoloi hcic inentioiietl w i« a uIk of nneient symbol 
ism, rt felling to the night daiKiiess md tiu ohsriiuty ol the 
holy cavern 'Vetnnciiit iiiforms us that the pnisls of the 
anoiont pagnuiam weie nccustoined tomb then faces and liodies 
With nn ointment of fat and pine soot when they wont to sat ii 
floe in the forests, so that they looked us black as negioes ^ In 
the extract from ^unezde K Yega already gixen,/ml ^Aau, 
the ' Black King,” is named as one of the divinities of the 
nognalista 

In some parts the pnneiiml idol found in the caves was the 

* ChutUmeiona /Maenmiu pp ( 10 
t Oage A Ana ssrrrp r/ Ur H oS ir ilut pp ISO 39S 

t Ttalni irutamn Treialolll Lap 11 Mr Handel lar hai oalM atUmtlon to the nun 
lap of one of the | ilnrlpal ohitb am mu the Aahea TlUaacaiipu Han of the Uerk 
Roun and thlnki It related lo the\o6ia myth rifedU dnniuil Jbport qf Ue Aotody 


JAuoun p •« 
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mtinimlcd or exsiccated body of some former dist)iiD;uislicd 
priest or ohicrtuiii. One such Is recorded by Jlarthnlnmi cle 
PSbo, Trhicb was found amotiK the Znpotecs of Coatlan. It boro 
a name taken from the calendar, that of the tenth <Iuv, and was 
idlcgotl to bo the prcsorvwl ciulavcr of ncelebmtud ruler An¬ 
other interesting cxnm|) 1 c is narrated by Villa Seiior y Snneliez.f 
'nho descrilKSs it us an e^’c-witnoss It was discuvercil in a spa¬ 
cious cave located some distiiiico to the nest of the city of 
Mexico, in Nahuatl territory’, on the aide of wliiit was known us 
“ tlie Hull mountain "—la Jtfrau Je Tanah lie speaks of it as 
remarkably well ]ircsurved, “ both the uiuseles and the bones.” 

“ItwBB Hpnicrl In an armriiair which aer\ed for a throne, and was 
clothed in a mantle, which tell from Ilia ■huuldrra to Ihu ruot. This a us 
richly adorned with proclnu* stones, which, aciordinf; lo tho native cus¬ 
tom, were oowod Into the texturo of the cloth Tho figure also woio 
eliuiilder sirups, collars, biacelels aad fastenings of silver. From Its 
forehead rose a ciown of boauiilul rcallicra of dUTerent colors aminged 
BO that one color should alteriiiito with uaoUier Tho left liand was rust- 
lug on the arm ol the chair, while In the right wss a sharp ciiiluss with 
silver moiiiitlogs At its feet were eevcial vases of fine stone, ns marble 
and alabaster, In winch were ofTvrfngs of blood and me.it, obialned fiom 
the sacrifices " 

The name writer refers to other examples of these sacred 
caves which he had Hccn in his Journeys One was near the 
town of Tcrcniendo, where the sides and roof Lad been artifl- 
cially drcsscil into the shape of huge arches. A natural altar had 
been provided in a similar manner, and on it, at the time of his 
vibit, were numerous idols in the figures of men iind animals, 
and before them fresh olTerings of copal and food Elsewhere 
he rarera to many such caverns still in use as places resoiled to 
by the natives in la gran Sierra de TlaBcala.^ 

These extracts prove the extent of this peculiar worship and 
theniimlier of these subteiranean temples In recent generations. 
The fame of some of tho greater ones of the past still survives, 
as tho vast grotto of Chalcalongo, near Achlutia, which was the 
sepulchral vault of its ancient kings ; that of Totomachiapa, a 


HciTfra, Ilm 


■ ba Indian OerMeHbdin, Dee 111, Ub. Ill, eap. H 
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solemn scene of aRcnflce foi Ihciiicnnt piiests that of Tiist 
lahuaon iieni Sola (Oaxni i) winch w is n pHci of wuiship of 
lb( /npotcca Ion;; after the Gonqueat irid that in the ( crio do 
Monopostinc near Sm I mniiseo dtl Mar * 

The intimate meaning of tins envt cult was thi woiship 
of the I arth The Gave God thi TTeait of the Jlills icilly 
t>piliedtlic Farth the ^uil from nhose daik leci sses How the 
limpid streams ind spring the tendei shoots of the fooil iihnits 
asnell ns the gnat trees To the iiiitMe Me\icaii the 1 nrtli 
WHS the proMder of food and dunk the coroiuon lathei of Alt 
BO that to this day when he would take i solemn oath he stoops 
to the eaith tone lies it with Ins hand and lepeats thu solemn 
formula Cutx umo ntchifla tn ljUofztn? Dot s not our (Jieat 
Goil see mo ^' 


25 . Iheidentity ofthelepe>ollotlofthe\ahiiasandth< Votin 
of the T/entals is shown not oiilf in the oneness ol ineniiiiig of 
the names but in the fact thit both repicsent the//nrei d ly in 
the ritual e iltndar tor this reason I tike it we And the niiin 
ber three so generally a sae re I numi ei in the S3 mbolism of the 
nagiialists We Ime already lelined in the i xtrart fiom Nuner 
do la Yegn that the neophytes nen instructed in classes of 
throe To this day in Sotenpin the fists and festivals appointed 
by the nntivo miiiistiunts are throe diys in duration f I ho 
serai Chnstiaiiired inhnbitints of the Sieira of \n3e11t the 
Nahuatl speaking Chotas continued in the last eentuiy to \on 
eiHto three diiinities, the Dawn the Moiie and the Serjicnt I 
analogous to a similar “ trinity ” noted by Father Dumn among 
the ancient Aztecs § 

Tho number nine, that is 8x8 reeuis so ftequently in the 
conjuration formulas of tho Mexican sorcerers that de la Serna 
exclaims “ It was the Devil himself who inculcated into them 
this snperstition about the number nine ' || 

* Bm Hni tonprordi UtuKo Bd II pp 200 2St nnwr ir IhH dm XMoiu dw de la 
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1 ho other number m iciccl to the n-igualist*) was Heven I ha^ e 
inafoiinei essay givin\anou8 reasons for beIie\ing that this 
was not (kneed fiom the seM ii da>8 of the Chnatian week but 
directly from the nitiee ealeudai * ^iiitc/dela Vega tells us 
that the patioii of the seventh da\ was Luculran the Feathf re I 
Seipent and tleat many najtdiilista elioso him au their H|>eeial 
piotector Afl iliead\ sctn in (lualemila the ehild fltially ac 
cepted its iiiiiaZ when M>\eii yenis old and among some ol the 
Nahuatl tubes of Mi \ico the t naZ iind the ealendar n imo was 
formally assigned on the ai tenth day after biith f Fioiii siimlai 
impressions the Lake 1iu]iu1h of (jrtiatcmaln m iint lined th it when 
the lightning bliikes tile earth thu thunder stone sinks into 
the soil blit uses to the Biitfice aftei seven years ^ 

1 he thiee an I the seve n were the i uling niimliers in the genea 
logical tiets of the Pipiles of ‘aan Stlvndoi I he tice was 
painted with scitn In inches rt piisenting degices of lelnlionship 
within which marriage w is foi hidden unless a man had pci formed 
some distiii^nished exploit in war when he could marry lieyond 
the neaiist//i7 t degiecs of relationship ^ Another eombination 
of 3 and 7 1 y roultiplie ition explains the customs among the 
Mixes of (lcse.itmg foi 21 daysn house m which a death has 
oecnricd | 

Ihc inelieations are that the nagiialistsderived these nnmliers 
fiom the thud and seventh days of the calender month ’ of 
twenty days ItpeoIolUe the Cave UckI was pation of the 
thud day and also Lord of Animals * the transformation into 
which was the teat of nagualistic power ^ Ilaloc god of the 
moiintaiua and the rains to whom the seventh day was hallowed 
was represented by the nagualistic sy mbol of a snake doubled 
and twisted on itself and was geneially portiayed in connection 
with the rcnthcred Serpent” (Qnetxnleoatl Cuciilchan, Qukit 
mntz all names meaning this), represented as carrying his 
medieine big, xiqurpilh, ind ineensoiy, the apparatus of the 

• Tht v Cnirnd er Cmtral Ammctt an I Mer eo p 12 

t Wololli It Bloi A lUguot Snnuln * c llAub-at tr In Ind an UlaSnnaX^Ra pi 
SMllaClifem ndeDoe mclatl € lUoi pa a la Hidan i IrApnSa) 

{ThennuCito lofobnlanodelaUiinia Ottektd<ui MS mbioe* Aqio 
I Heinn IHdaria teluluthia nee It Ub vUI cap 10 
I Dutionano Vnherwal A| pendlce ubi rapit 

1 BaBor da lew Antmalea Cbdo IHImnao Htnunth Fane 11 Lam It 
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nalivp llUiminnti, Ins Tol)e mtirkpil with llip mjrn of the oro'^s lo 
hIiow tliat he was Lord of the Four Wimls niid of Life "■ 

'ZQ, The na^iiahstic rites were higlil) s3inbo1ie,Hn(l the s^ni- 
hols used had clearly defined nieaniiiirs, which ennbic us to 
analyze the religions ideas iiiiderlyiiig tins mysterious cull 

The most iinportiiiiL H\mbol nns Fire. It was rc(rnrdo<I ns 
the primal element mid Iho iininedinte source of life Father 
Nieolns de Ticon has the folloiviiig Miggestivc jiassngc iii this 
connection 

"Tf any of Uielr old Hupenilltinna 1ms remained more deeply rnolcd 
than nniilher In the lieaits of ilieae rndlann, Ixitli men and women, ll 
la this about Are and Ita woralilp, and nhoiil making new Are and pre- 
acrvlng U for n year In «ocrct places We nhuuUI Im on Iho watch for 
this, and when in their cniifesHlons they speak of what the Firo Bald 
and how Iho Fire wept, expresalons which wo nre apt lo pass liy oa 
unintolliglhlu, v\e mutt lay «ur hands cm them for repicUenHiou We 
ahoulcl also bo on the watch for their baptism hy Fire, a ceremony 
called the yiahuUteea,^ aliorily nflor Hie hiiHi of a child wlien they bestow 
on It Iho aiirnamea , nor iniiat iho lying In women and their oaalalanta 
bo pcrmlilcd to apoak of Flro .m the father and molhor ol all tblnga 
and tho antlior of nature , bcciiise it Is a common saying with them 
that Flro la present at the birth and death of every crixiiiirc ’’ 

This curious ceremony derived its nnme from the i/inhutIJi, a 
plant not unlike the absinthe, the powdered leaves of which, 
occonllng to Father Saliagiin, the natives wore iicciistomed to 
throw into the flames as an otreniig to the Arc ^ Long after the 
conquest, and probably to this day, the same custom prevails In 
Mexico, tho ftinies and odor of the burning leaves being con¬ 
sidered very salubrious and purifying to the air of tho sick 
room § 

* See Dr Selec'a minute description In tho f\jmpfr Kfmlii nf the Kialith Pesilnn at the 
Ccuisres Inlcmsilunal dee AmCileaiiietee, pp .VHH, pvi In npi- nl the ooi||iirwllon Ibrmu 

las gtvon by de la Burni (Vonao/ rft VxinVra*. p iUj tho iirUct wn ” Vo eoy el sacc r- 

dnie, «] dka Quiftnlraail, qua ee heJerS ■! Iiinenio, jr eublrC a lu superior, j heela loe nueve 

mHarncis " Thle writer, who «u ver) compctciit In the Nehuatl, Iraiudaies ihe nemo 
lluctialooatl by "oulelire eon cresU” (u/.p 171|, en uuunntl, but perbepe aooireet 
rendf-rina. 

t His words here are eomewhot obecore They are, " Rl baptlemo de fliogo, en donde 
lai ponan Icn inbrt nombrei quo Hainan yataMlam, qnando naren " Thle may be troni- 
laM, *■ The baptlem of Are In Which they confer the names which they call poAitStoco ’’ 

The oheenrity le In the IfabuaU, oe the woid taro may be a ptural oftomiCf, name, oe ■ ell 

aa the veil) bxw, to throw upon The pemeye le hum the nimCne M CUo, loL JOOt rano. 

t Sohasnn, UUarla dr la Kum Kinan. Lib. It, cop. IB. 

I n la mentioned oa ueenil for this purpose by the early phyeliiane, Franelan Xlme- 
net, lAnie de ta Mdcirataa, |k IM, Uemoodet, iluC ytoiif Xotm Bltpamlw, Too 
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The word ytahurltoca meaus “the throwiDg of the ytauhlH" 
(fyom toca, to throw upon with the hands). Another name for 
the ceremony, according to Father Vetancurt, who wrote a cen¬ 
tury later than licon, was apehualco, which has aubstantiDlly the 
same meaning, “ a throwing u|)on ” or “ a throwing away.” * He 
adds the Interesting particiiiarB that it was celebrated on the 
fourth day after the birth of the child, during which time it was 
deemed essential to keep the Ore burning in the house, but not 
to permit any of It to be carried out, as that would bring bad 
luck to the child 

Jacinto de la Sema also describes this ceremony, to which ho 
gives the name tleruixtMtzth, “ which moans that they pass the 
infhnt over the flro j ’ and claowhuro ho adds . “ The worship of 
fire is the greatest stiimbling-blouk to these wretched idolaterB.’’'|' 

27. Other ceremonies connected with fire worship took plauo 
in connection with the manufacture of the pulque, or octh, the 
fermented liquor obtniuud fi-om the sap of the maguey plant. 
The writer Just quoted, de Vetancurt, states that the natives in 
his day, when they had browed the now pulque and it was ready 
to be drunk, first built a flro, walked in procession around it and 
threw some of the new liquor into the flames, chanting the while 
an Invocation to the god of Inebriation, Tezoatzoncatl, to de¬ 
scend and be present with them. 

This was distinctly a surviial of an ancient doctrine which 
connected the God of Fire with the Gods of Drunkenness, as 
we may gather f)«m the following quotation from the history 
composed by Father Diego Duran .* 

■‘The was a Ikvorlte ofl’erlog to the gods, and eipeclally to the 
Qod of Fire Bumetlmea It was placed before a Ore In vases, somellmM 

U, p. sou rapt. Bourku, in hlansoitaitioU m "The UadMn* Uen oTUm Apachm" (In 
JtHaU AiWfil Apori i*( Burm XUnalon, p Ul). n^awli tbmt Uia ttakulOi of OlO 
Astaa It tiv same u Ibe "baddenUn,'' Ibe p^tnofa Tsrietr of esMall iwta whloh the 
Apaebai In a rimllBr manntr tbnw liilo tbs flte as an oBMnf Hamandn, bowarcr, 
dMcribtt lbs visAinai ■■ a plant wUb nd Bowsn, tniirloa on nwonlBlnt ud bUtsldfs— 
noipwlnef nab. thenibra Da la Serna mjs ll It the anlM plant, and thstwtthit the 
natlvts paiftotm Ibt oonjuratknof tbs “relloirspirit” (maJarodsainarilloeqlritado), 
that b, of tbs Fin (jroMMl dt jrSriAst, p. IW). 

* Fiem tbs TSb spme VstanoaiVi dstcrlpttoQ It In hit Ibrtn JIMesns, Ton. I, pp. 
sa (U. Msxlao, U»]. 

tBbftsqnsnlrelbrtaositoltihowthb Bm hb Jfassol de JRaUrot, pp. IS, goi B, M, 
at, St, ss, ITS, 317, tto. Tbs wort OteuBOUm b oostponiidad of StnOH, tht hinith or 
anplMt, tod bMMi, to darken whh noks. 
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It wu loattered upon the flamei with a bruah, at other llmei ll waa poured 
out around the fireplace."* 

S8. Tho high iroportanco of tho Arc ccrcinonioe in tho accrct 
rltunla of the modern Mayn't la plainly evident from the nntiio 
Calendars, altliongh their nigniflcntion han eluded the researcltea 
of students, oven of the Inburioiia Pio IVrer,, who was so iiiti- 
matelv acquainteil with their langunire and customs. In these 
Calendars the flre-pnest is constantly referred to ns ah-toc, liter¬ 
ally “ tho flre-maater ’’ The rites he celehmtes recur at regular 
Intervals of twenty days (the length of one native month) apart 
They are four in niimlier On the first he takes the fire; on the 
second he kindles the fire, on the third he gives it free pln>, 
and on the fourth he extinguishes it A period of fl^o days is 
then allowed to elu[>Be, when these ceremonies are recom¬ 
menced in the same order. Whntoer their meaning, they are 
BO Important that in the Bui Xoc, or Qcncral Computation of 
the Calendar, preserved m tho my 8tio“ Books of Chilan Balam,” 
there are special directions for these fire-moetcrs to reckon the 
proper periods for the exercise of then strange 1 unctions f 

29. What, now, was the soiitiiucut which underlay this wor¬ 
ship of flre^ I think that tho facts quoted, and especially the 
words of Father do Leon, leave no douht about it. Fire was 
worshiped ns the life-giver, the active generator, of animate ex¬ 
istence. This idea was hy no means peculiar to them. It ro‘ 
peatedly recurs in Sanskrit, in Greek and in Teutonic roy tliology, 
as has been ably pointed oat hy Dr. Hermann Cohen J The 
fire-god Agni (lynts) is in the Vedas the Maker of men; Pro¬ 
metheus steals the fire from heaven that lie may with it animate 
the human forms he has moulded of clay, even the connection 
of the pulque with the fire is fiaralleled in Greek mythos, where 
Dionysos it called Byngfnea, tho “ fire-bom." 

Among the ancient Aztecs the god of fire was called the 

■ I>iiait,aUvfadrlMjlMHM<(«<aJVW«aXsnSa,TaiD. U-p-aia Ssharniaddi that 
Uia««wa*paored im th« hearth at Anir npoiato poiuls, douhtlea the fwreaMlnsl 
PoWa jawwiadeAwM ApoSa, Ub l,aap.IS UeUSarnadesoillititbeiaiiiefeR- 
menirasraiientiahUdar, Jfomialile jrwaraa,p as. The iBvaratlon iiaShining 
BeW, llehtglvlng Koie, leoelve end lejoire m} heert befne the Ood." 

tAeoprof tbeieitiBiiie “Book! of ChllnaBalam” Is Inmr PomcortoiL Ibavsds- 
Mtihsd them hi my XmngK/as .tewriawti^ (Philadelphia. 

■HI>Bhpi Ary8BwpipelMiig<t;Bd.vl,a lU.«ei. 
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oldest of gods IIlehueteotl aiil also Oai Patber Toti as it 
was believed fiom him all tli n/s woie derived * Both among 
them and the Ma>na is I have tointed out in a previous woik 
he was suppose 1 to goicrn the generative piocIiviiiLS and the 
sexluil relations f Anotlierorhis names was Xiu/ticUli which 
ean be translated Gol of the Green Leaf that is ol vegetable 
fecundity anl proliietiveness 

lo transform themselves into a glole oi bvll )f Aie was as we 
haie seen (ante { 29) a power elaiine I by oxpeit no^uilists 
and to handle it with iin[ in t^ or tc bl w it from the mouth was 
one of their commonest exh I tions Nothing so much pru^ed 
their Bupei lonty as thus to mastc r this potent element 

30 1 ho same name atove leferrcl to the Ileait of the 
lown or of the Hills was that which at a comparatively 
late date was applie I to an i lot of green stone preserved with 
religious care m a cavern in the C erro do Monopostiac not far 
fiom San Franc isco del Mar Tbo spot is still belieied by the 
natives to be enehinted ground and protected by supeihuman 
iwwers § 

These green stones oallel chalchwitl of jadeite nephrite 
green quartz oi the like were accounted of peculiar leligious 
signiflcance throughout southern Mexico and probably to this 
day many are y reserved among the indigenous population as 
amnlets and charms 1 hey wcie often carved into images either 
in human form or repiesenting a ftog the latter apparently the 
symbol of the waters and of fertility Bartbolomh de Alva re 
feis to them in a passage of his Contessionary The pnest asks 
the penitent 

Doit till n posieis at this very time little Moll of green stone or 
iVogs made of it (ts ehaUhktk eccatum* tKiMnuh lamaiMut) T 

Diet Ihou put them out in the cun to be wsrmedi Diet Ihon keep 
them wrapped id cotton ooverlnge with great reepeci and veneratl nT 
Duet tb lu believe and hold f r veiy truth that these green stonec 
give thee food nnd drink even as thy anoeiion believed wb > died In their 
Idolatry T Dost thon believe that they give thee eocoees and prosperity 
* tahwin fiMorta (b Ancfa XvoSa Ub I osik la The NobniU tut b moN dellnlle 

Ihan the SpanlUi timulalkn 
t Bee mj JfvM* WaHd p.Ut 

j In Ibe Naluiatl linsuse the word mMt boa Sgor m u H l np ■ plant a tni 

Soalaa a r«ar and a oomst 

|J B CUriedo ASadtef JIMotiCMdd AMdo Oiwwiwa» TVn 1 p a eto. 
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*nd good thing!, and all that ibnu haat or«laheatT Bocaute wohnowreiy 
wall that man/ of you au belloae at thla very time.’’ * 

Down to quite n recent date, nnd pcrbnps still, these i^roen 
stones nre emplo^-ed in ecitnin ecremonics in vogue iimnng the 
ludiaiis of Oaxaca in order to ensure a plenteous innuc harvest. 
The largest ear of com in the Add is seleoteil nnd wrapped up 
in a cloth with some of these ehnleliiiiitc At the next corn- 
planting It is taken to the Aeld and buried in the soil This is 
believed to he a relic of the worship of the nneicnt Zapotec 
divinity, Quiegolani, who presided o\cr cultivated Aelds.f 

They are still in use among the natives as lucky stones or 
amulets. In the Zotzil insurrection of 18C9, already referre<lto, 
one was found suspended to the neek of one of the slain In¬ 
dians It eatne into the possession of M Maler, who has de¬ 
scribed and Agured it| It represents a human Jiead with a cun- 
ons expression and a singular headdress. 

From specimens of these amulets preserved in mnseiims it is 
seen that any greenish stone was selected, preferably those yield¬ 
ing a high, vitreous polish, ns Jadeite, turquoise, emerald, oblor- 
melanite or precious serpentine. The color ga\e the sacred 
character, and this, it seems to roe, was distinctly meant to be 
symbolic of water and its eOects, the gieen of growing plants, 
and hence of fertility, abundance and prosperity 

31, There Is another symbol, still venerated among the pres¬ 
ent indigenous population, which belongs to Nagualism, and is 
a aarvival from the ancient cult; this is the Tree. The species 
held in especial respect is the ceiba, the silk-cotton tree, the 
yUamatl (knife-leaved paper tree) of the Nabuas, the yax che 
(green, or first tree) of the Mayas, the Bombax cetba of the 
botanists. It la of great sice and rapid growth. In Sonthem 
Mexico and Central America one Is to be seen near many of the 
native villages, and is regarded os In some way the protecting 
genloa of the town. 

Sacred trees were fhmillar to the old Mexioon oult, and, what 
Is dnrious, the same name was applied to such oa to the Are, 

* Alvs, CiK^imbmaria rm Lengwi ITcxInMo, ftd, 9. 

t OhMo, BMOm AMoHnii, pfiL a 7. 

tmihsxwMd’x»ii<vriipM,T(>iii.iii,i>.sia. RoiiMT«raM ohjMWorthiiciMiaN 
dawibad br B.0.Sqntar, In hli ''ObarrMtou on lln Ch al nhlh ultl," In Um Jamb of 
UU If e aw dfalorv, VoL 1 (V«w Tort, UaS). 
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lota Oui Fitlicr They are said to have ropreoented the gods 
of woods md watcis In the ancient thology we often heni 
of the tue of life ’ repitsentod to Imie four branches each 
sacred to one of the four cardinal points and the divinities assu 
dated therewith 

Ihc conientioniili/el form of this tree in the Mexican Ogiira 
tivc paintings stiongly lesemhhs a cross Examples of it are 
nninoioiis iiid iinmistnWnllc as foi instuine tin eiueifoim tioo 
of Ilia rising from n head with a piotiudmg tongue, in the 
Yioniin Codex f 

33. Ihiis the sign of the cross eithtr the foim with tiual 
aims known ns tiu cross of St Aiidicw which is tlie oldest 
Ghiistian foim or the Latin cioss with its arms of unequal 
length came to l)c the ideogiam lui lile in the Mexican 
hicrogl>phie writing and ns such with more oi less tenants 
was employed to signil> the t nalU or mj ml the sign of 
nativity the nalnl day the personal spirit | The ancient 
document cdled the Mappe Quinntrin olTcis examples and its 
moaning is explained by taiioiis culy writeis 1 he peculiar 
chaincter of the McMcaii rituil ealendni by which nativities 
were cnhulated fa voted a plan of repiesenting them in the 
shape of a cioss, as we see in the singulai Codex Ctuct 
foi mta of the llotuiini Goupil collection 

33. But the doctrines of Nognalism had a phase eten more 
detestable to the missionaries than any of these an esoteric 
phase which brought it into relation to the libidinous cults 
of Bidiy Ion and the orgies of the Witches’ Sabbaths ” of the 
Dark Ages Of these occult practices we of course have no 
detailed dese I iptions but theie are bints and halfglanues which 
leave us in no doubt 

When the my stcnoiis metamorphosis of the individual into 
his or her nagual was about to take place, the person mast 

• niaao P ■•so Hulorla dr lot Indtm 1e Ittte « Stpabii Ttm H p l-W 

t In KlDsdnimish AtiUqtritta qf Vran Vol II PI UO On the ana H a (him ds- 
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strip to nbnolute iiuilit^ an 1 tliL lasciMous Air} n( I tniN nt 
naked ^nguiilista mLiting m iiniotp glailca !>> si iiliglit i>i in 
the dirk iciLtaca of tavts duiting liforc llic stitiim ol the 
anciLtit gods 'weii, RoeiUH that stiirid tin I in tticisin ol the 
Spanish misaionai leR to iIh hip^hest pitch Itishop I iiida in 
forms us that in ^ lu elan tin dinectheii knonii is the nnvil 
was one of the few in sliidi both men and uoiiiii luolv])iit 
and tliat it n is not lei} detent ’ It nns illeinirds pio 
hibited b} the piiests We have exeelleiit aiithoiily that sueli 
wild iites coiitiniicil well into the picsent cciiliiij elosi to 
the Iciding eitica of the Slate f and it is hi„hl} likelv Hut tluy 
aie not unknown to da} 

34. Moreovei it is certain that among the \agiiili8ts one 
of their most levered sjmlmls was the s tptnl in Chii|MiH 
one of their highest ordcis of the initiited was tint of the 
cAanti oretrpents Not only is this in Christun symbolism 
the futin and sign of the Pi met of Fvil and the enemy of God 
but the missiouanos wtie iiwue that in the istrolugieil sym 
bols of ancient Mexico the serpent represented the pli II s 
that It was regarded as the most potent of sll the signs | and 
modern reseirch has shown contrary to the opinion long held, 
that there was among these nations in extnoniin iry an I ex 
tensive worship of the lecipiocal principle of nntuic assoriated 
with numerous ])hallio emblems ^ 

Hugo phalli of stone have been eliscoveied one fur instinee 
on tbs Cerro de las Navajas not far fiom the City of Mexico 
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nnd another in the State of Hidalgo. * Probably they wore 
used in some such ceremonies as Oviedo describes among the 
Naliuas of Nicaragua, where the same symbol was represented 
by conical mounds of earth, around which at certain seoaons the 
women danced with libidinous actions. Although os a general 
rule the pottery of ancient Mexico avoids obscenity, Brasscur 
stated that he had seen many specimens of a contrary character 
from certain regionB,t and Dr. Berendt has copied several strik¬ 
ing examples, showing curious yont symbols, which arc now m 
my possession 

We may explain these as in some way connected with the 
worship of Pantecatl, the male divinity who presided over pro¬ 
fligate love, and of Tlaiolteotl, the Venun Impxidica of the Aztec 
jiantlieon ; and it Is not without signiflcance that the cave-temple 
of Votan, whose contents were destrojed by the Bishop of Chi¬ 
apas, in 1691 (see above, p. 47), was located at Tlazoaloyan, both 
names being derived from a root signifying sexual notlon.| The 
other nnme of the divinity, called “ the Heart of the Hills,” is 
in Quiche, Alom, “ he who begets,” and the Zapoteo Cozaana, an¬ 
other analogue of the same deity, is translated by Seler, “ the 
Begetter.” Such facts indicate how intimately the esoteric 
doctrines of Nagualism were related to the worship of the re¬ 
productive powers of nature. 

3«S. It will readily be understood from what has been said 
that Nagualism was neither a pure descendant of the ancient 
cults, uor yet a derivative from Christian doctrines nnd Euro¬ 
pean superstitions. It was a strange commingling of both, often 
in grotesque and absurd forms. In fact, the pretended Christi¬ 
anity of the native population of Mexico ti^ay is little more 
than a figment, according to the testimony of the most competent 
observers g 

The rituals and prayers of the nagualists bear witness t<^ 
this. It is very visible in those I have quoted fhim NuBes de 

• era apMim MierabiQigiiean Retrkmt Jfateali^ aS(Farli,lM9],uid 

3am*debiai)HIUd'AiMropobvU4ePanM,Jxaa, USS. 


t From w, to Jola totetliar. Comian my Asno qf as AmirteanU, p. 417 (PhllwM- 
Iilila,UW). 

I ••■IndloltoilflsaositoibrlsUoIstBa” F Phsoatol, ZaS S s ari wi aAialSrHi JlMa 
InAlgmailtMako,t.lfn. 



la Vega, and I can odd an intoreatinK example of it tvliicli baa 
not herctofora been publlehcd. I take it from tbo MSS. of 
Father Vicente Ilomandcz Spina, cura of Jxtlaracan, in (iuate- 
mala, a remote villafre of the Quicbea. He wrote It down m tbe 
native tonfruo about forty years ago, an recited by an ah kxh, 
“ render of days,” a native master of the geuetbliac art, who had 
composed it in favor of a client who had asked his intercession. 

Prayer of an Ah-Kill. 

“O JeiUH Christ my Qnd thou Uod the Sun, with the Father and ihe 
fColy Spirit, art ray only Gud To day, on this day, at this hour, on this 
day Tihai, I call upon the holy souls which accompany the Hun-iislng 
snd the sun-settliig of the day with these holy souls I call upon thee, O 
chief of the genii, thou who dwcllest in this mountain of Bills Rsiquin , 
come, ye holy spirits of Juan YachUe, of Doii Domingo Voclilar, of Jusn 
Ixquiaptap, the holy souls of Francisco Escuquieli, of Dlrgo Boom, of 
Juan Fay, of Alonzo Tzep, I call the holy souls of Diego Tslquln and of 
Don Pedro Noh you, O priests, to whom all things sre rcvusleil, snd 
thou, chief of the genii, you, lords of the inounlalns, lords of the plains, 
thou, Don Purupeto ilsrlln, come, accept this Incense, accept tu-day this 
candle.* 

"Come also, my mother Iloly Mary, the Lord of Esqulpulas, (he Tjord 
of Capelagua, the beloved Mary of Chiantis, with her who dwells at Ban 
Lorenzo, and also Mary of Borrows, Mary Balnl Anna, Mary Tiburels. 
Mary of Carmen, with Sslnt Michael the Archangel, the capUin Bt 
James, Bu Cbrlstoval, 8t Sebastian, Bl. Mlcolos, Bt. Uunaveniuia, Bl. 
Beriiardin, Bt. Andrew, Bu Thomas, Bt Bartholomew, snd thou my be¬ 
loved mother St Catherine, thou beloved Mary of tbe Coacepllon, Mary 
of the Rosary, thou lord and king Poscual, bs here present. 

" And thou. Frost, and thon, excellent Wind, thou, God of the plain, 
thou, God of Qaloc-Dosulup, thou, God of Retal-Uleu, thou, lord of Ban 
Gregorio, thou, lord of Chll-Moso. [These are mountains and localities, 
and In the origlaa] (here follow the names of more than s hundred uihei*. 
The prayer concludes as fbllows:] 

" I who appoint myssif godiktlisr and godmother, I who ask, I 

the witness and brother of ibis man who asks, of ibis roan who maksa 
himself yonr son, O holy souls, I ask, do not 1st any evil happen unto 
him, nor let him be unhappy fur any cause. 

" [ the priest, I who speak, I who bum this Incense, I who light this 
candle, I who pray for him, I who taka him under my protection, I ask 
yon that be may obtain Ills inbslstenos with Aiollity. Thou, God, oaost 
provide him with money ; let him not IsU III of (hver: 1 ask that hs shall 

* The " heir tonb’’who sn bus sppsslsd to by usais ore thoso of deoeamd a* to*, or 
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not become paralytic tliat he may not choke with Bevere coaghiog that 
be be not bitten by a serpent that he become neither bloated nor asth 
matiL tliat he do not go mad that ho be not bitten by a dog that he be 
not iirnrk by lightning that he be not choked with brandy that he be 
not killed «ith iron n r by a stick and that ho be not earned off by an 
eagle guard him O clouds a d him O lightning aid him O thunder 
aid him St Peior aid him ht Paul aid him ttcrnal bather 

And I who up to this tinii. bare sp iken fir him to }ou I ask you that 
sickness may visit his entiiilLS *40 < rder It that when bis enemies go 
f mb fVom their houses they may meet shknuia order it that wherever 
they go they may meet troublis do your offlees of Injury to them where 
soever they are met do tins that I pray O holy souls God be with you 
Qod the Father Qod the Son God the Holy Spint Amen Jesus 

Most of Ruch invocations are exproasid in terms far more re 
conditc Hid symbolic than the abote Wc have many such 
priscived lu tiu woik of Ttcinto de la Setna, which supply 
smplc matciisl to oequunt us with the peculiarities of the 
Boored and scciet language ol the naguahsts I shall quote but 
one that employ ed in the cuiious ceremony of calling back the 
tonal ’ referred to on a previous page 1 append an explanation 
of its obscure metapbois 


Invocation /or the Beetttuiion of the Tonal 

• no there I Come to my aid mother mine of the skirt of precious 
stones I' What keeps ihee away grav ghost white ghoaiT' Is the ub 
Stacie while or is it yellow t Bee I place here the yellow encbaniment 
and the white enchantment * 

T the Master of the Masters of enchantments have come I w ho 
flirmedtheeandgavetlieellfe • Thou mother mine of the starry skirt thou 
goddess of the surs sbo glvest life why but thou turned against this 
onef* 

* Adverse splni and darkened star I shall sink thee in the breadth and 
depth of the waters * I master of spells spesk to thee Hn there I 
Mother mine whose skirt Is made of gems onme seek with me fbe shlAv' 
log spirit who dwells In the houee of light' that we may know what god 
or mighty power thus destroys and erushu to larUr this noftirtunate one 
Green and black spirit of sickness leave him and seek thy prey else 
where 

“ Green and yellow ghost who art wandering u If lost, over mono 
ulns and plains, I suk thee I desire tbee, retnm to him whom tbon hut 
abandoned Thon, the nine iimea beaten the nine tlmu smitten see that 
thon (all nie not * Come hither, mother mine, wboae robe Is of prcolou 
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(Kemi, one water, two watrn , one rabbit, two nliblu, one deer, two 
deers; one alligator, two alligators * 

"Lo 1 I myself am here ; I am most fbrlous , 1 mske the loudest noise 
of all, I respect no one , even sticks and stones tremble before me Whnl 
god or mighty power dare face me, me, a child of gods and goddesses T 
I have come to seek and call back tbe tonal of tills sirk one. wherever it 
Is, wbllhonoever It has wsndercd, be It nine limes wandered, oven unto 
the nine Junctures snd the nine unions ” Wherever It Is, I siinimon it 
to return, 1 order It to return, and to heal and clean this heart and this 
hood ” 


ExplanalionB. 

1. The apiieal Is to Water, regarded os the universal Mother Tlio 
"skirt of precious stones " refers to the green of the precious green stones, 
a color sacred to water 

a The question Is addressed to the tonal 

a. The yellow enchantment Is tobacco , the white, a cup of water. 

4 That Is, assigned the fonn of the nagual belonging to the sick man. 

6 This aiipeal Is directed to the Milky Way 

0. The threat Is addressed to the tonal, to Irlghten It into rplurning 

1, The "shining spirit" Is the Fire-god. 

8. The yellow tobacco, prepared ceremonially In tbe manner Indicated. 

0. These are names of days In tbe native calendar which are Invoked 

10. The priest speaks In the person of hIs god. 

11 Ileferring to tbe Nabnatl liellef that there are nine upper and nine 
under worldi. 

From the sftmo work of de la Soma I collect tlio following 
list of symbollo expreBsions. It might eoBlIy be exteiideil, but 
these will bo Buillcient to show tbe figurative olwcuritlea which 
they threw around their formulas of oonjuralion, hut which were 
by DO means devoid of eohorence and Instruction to those who 
could understand them. 

Symbolia Erprettiona of the Nagualiate. 

Blood —" Tbe red woman with snakes on her gown " (referring to itto 
veins). 

Oojtal Onm.—" The white woman " (Ihnn ths whitish color of the fresh 
gnm), 

Oordi (for carrying burdens).—"The make that does woman’s work ’’ 
(becanoe women sit itUI to knit, and tbe cord works while Itself is car¬ 
ried). 

DrvaJhnuMM.'—"My resting time,” or "when I am gelling ray breath.” 

Tho SorUk.—" Tha mirror that imokea " (because of the mlata that rise 
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from It) " the nbbit wlih lt« mouth upward (ihe rabbit In nppoaltlon 
to tbs one they Hee In the moon with lie mouth upward because of the 
mists which rise from it like the breath exhaled from the mouih) the 
flower which contains everything (as all fhilt prmeeds from flowers si 
does nil vegetable life procted from the earth which is tberefire spoken 
of ns a flower) , the flower which bites the mouths (a flower (or the 
reason given It eats the m >utha because all things nccessanly return to 
It and are swallowed by it) 

yingeri — The flve fates or the flve works or the five fields 
(because by the use of Ills flnt,en man works out htsown destiny Honco 
also the worship of the Hand among the Nahuss nsthcgMl Mnitl and 
among the Mayas ns the god Kab both whtch wor is mean hand ) 

Fin— Our father of the Four lieeds (because the ceremony of 
making the new fire was held on the day f >ur Itceds 4 Acatl) the 
shining ruse the yell iw Hjer the red haired one the yellow 
spirit 

A Kn\f6 of Coppoi — The yellow Chichimec (because the CbIchl 
mecs were alleged to tear < ul the bowels of their enemies) 

1! a M tguty Plant — My sistei the eight in a row (because It was 
planted In this manner) 

A Hoad— That which It divided in two and yet has neither begin 
ning mtddlenorend (because italwats lies in two directions from a 
person and yet nil roads lead Into others and thus never end) 

Suknett — 1 he red woman the breath of the flame, ’ our 
mother the comet vsll rcArrlng to the fever) the Chichimec (be 
cause It aims to destroy life like these savage warriors) the spider 
(because of its venomous nature) 

Hinoke — The old wife (t a of the Are) 

Tha Sun — Our holy and pockifltd Uncle (referring to the myth of 
Nanahuail who was syphilitic and leaping Into the flames of a Are rose as 
the sun) 

I\ibaeeo — The nine (or seven) times beaten ” (becanse for sacred pur 
poses It was rubbed up this number of times) ' the enchanted gray one ’ 
(from Its color and use in conjuring) 

Wittr— The Qreen Woman (fh>m the greenness which follows 
moisture) our Mother whose robe Is of precious stones ’ (fVom the 
green or vegetable life resembling the turquoise emerald jade, etc ) 

36. It mtght be asked bow the dark arts and secret oere 
monies of the Nagnaliets esoaped the prying eyes of the offleere 
of the Holy Inquisitton, which wu established in Mexico In 
1671 The answer le, that the inquisitors were instmoted by 
Cardinal Diego de Espinosa, who at that time was Inquisitor 
General and President of the GouacU of the Indies, “ to abstain 
flrom proceedings against Indians, beosnse of their atnpldlty and 
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Incapncitj, ns well ns srnnt instruction in the Jloly Cntholic 
faith, for the crimes of heresy, npostusy, heretical blasphemy, 
sorcery, incantations, suiieratitions,” etc. 

Energetic inquisitors, however,concetled very grudgingly this 
exemption. In the imposing auto de If celebmtcil in the city of 
Mexico, in IB.IO, n hnlf-breed, Bernardo del Cnrpio by name, 
son of n fiill-blood Indian mother, nccused of blnsphcmy, etc , 
endeavored to esoaiic the Holy Ollice by pleading his Indian 
lilooil; but his appeal was disallowed, and the precedent estab¬ 
lished that any admixture whatever of European blooil brought 
the accused within the Jurisdiction of the Inquisition * Even 
this seems to liaie been a concession, for we And the record of 
va auto df fe held in 1600, in the provini e of Tchiinnlopcc, in 
which eight full-blood natives were punished for worshiping 
the gmldess rinopiaH.t Mr. David Ferguson, however, who has 
studied extensively the ruconls of the inquisition in Mexico, in¬ 
forms me that in none of the trials read by him has he observed 
any charges of Nagunlism, although many white persons were 
accused, and some tried, for consulting Indian sorcerers. 

37. It will be seen from what I have said, that the rites of 
Nagiialism cxtendeil ns widely as did the term over Mexico and 
Central America. It becomes, therefore, of imiiortance to dis¬ 
cover from what linguistic stock this term and its associated 
words are derived. From that source it is reasonable to sup¬ 
pose the rites of this superstition also had their oiigiii. 

The opinions on this subject have been diverse and positive. 
Most writers have assumed that it is a Nahuall, or pure Mexi¬ 
can, word ; while an eminent authority, Dr. Stoll, is not less cer¬ 
tain tiint it is ftom a radical belonging to the neighboring great 
stock of the Mayan dialects, and especially the Quiche, of Guo- 
temala.^ Perhaps both these positions are erroneous, and we 

• fas the Atetm dd .liifti nlebrado at Mateo, ofla de lOW (aiezloo, En U 
Bsato Offlrio, lOHO- 

t /. l< CSrrIedo, AOuKof Btdortea det Edado Oamqueho, Tom I, pp S, > (Oazeoa, IMS) 
Abont UM a ntimber of Indlani In the province of Aeepnlco wen put In dcHih ftir ha^- 
Ihg burled Sbohanted ubea beneetb ibe Hoof of a ebaprl I (Serna, Manont de iliMMnw. 
9 U) 

t" Kasoal lit In arlner oometen Fonn naoal eln eehin Qulch«-Wort, efn Babauntl 
vpm Initramentale, vom Btamma na6, wlacn, rtkennen Aoool i.t dai|)nni|e. wcoit 
odat woran elwaa In ^leaem FaUa dai SehlokHl dre KJndri, erUnnt vlid, nnd hat nit 
Atm maxlhanlMilitn naJmaU (Bast), mlt dam mOa « vtellriotat lb VeiUndunf brlnftn 
nOohta, ntahn la Hballba.” Oumieinla, e. atl. 
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must look elsowhere for tho true etymology of tbeae exprcBsiona 
Unqueationably they hid become doiueatiLatod in ImthMnya and 
Nahuatl but there la aomc icaaon to think they were lonn words 
belonging to another and perhaps more venerable ei\dilation 
than either of these nations could claim 

To illubtrate thia I bhall aiiljoin acvenl senes of words de 
lived from the simo lalu il which is at the bisis of the word 
nagual the senes three in number being taken fl'om the tbiee 
ladirally diverse though geographically contiguous, linguistic 
stocks the Ma^a the 7apotcc and the Nahuatl 

Fi om thf Naja of Yucatan 

Naual ornautal a native dance firbldden by the miulonarlci 
JITaint, lalent skill al il ly 
Nait intelligence wild m 
Jfiatah to understand t) divine 

Jfanaol tor naider ti contemplate to meditate to commune with one 
self to enter into oneself 

Noh great skillbil as iteA ahUh, a skillfnl hunter 

From Maya DtalecU 
Quicrk CaKOBiqUKL 
Naval a witch or sorcerer 
Nivabn to tell fortunes to predict the future 
Qn nauahn to sacrifice to offer sacrifloes 
Na to ferl to suspect to divine to think in one s heart 
Noe to know to be alert or export In something 
Noel a skillful person a rhetorician 
NoofM la to make anotbor Intelligent or astnte 
Noiil the memory 
Jtatub the soul or shadow of a man 
NeA the god of reason ( Oenins der Vernnnft Bcbarrer) 

NoA 10 fecundate to Impregnate {POpol FwA) 

Tuhtai. 

Xgna to know 

Z gnaulat to know often or thoroughly (ftnqneutatlva) 

Naess wise astute (aaess esaie hombresablo) 

Naoghx art, science 

Ndogkxbml memory 

OKnooghil, a wise man 

AlagSom naowt, the Goddess of Wisdom 



From the Zapotrr, of Oaxaca. 

Nana, gana, gina, to know 

Nona, to know Ihomuglily, to retain In tlio memory 
Nana tieha, or noun lit, a wise man 
Gvola nana, or guela nomi, wlatlom, knowledge 
Hue gana, or ro gana, a teacher, a master 
Na hi. truili , ni na lu, that which Is true. 

NiieiHa, ornaeitna, skill, dexterity 
Uui luia, a medicine man, a ‘‘uagualist." 

Nahna, to speak pleasantly or agreeably 

Nagaa, or nayapi, to speak eully or fluently 

Rigoo gonn, to sacrifice, to ofllr Bncriflre 

Ni nana, the underslandlng, the Intelligence, genemlly, 

Nayami, the sii|>erlor reason of man 

Naguit I *• auperlur man (gentdexa, gontil hombie) 

From the Nahuall, of Mexico, 

Naua, to dance, bolding each other by the hands 
Naualli, a sorcerer, magician, enchanter 
Nauallotl, magic, enchantment, wllchciafl 

JVaua({, or nahwtl, skillful, astute, smait, hence, superior, applied to 
language, clear, well-souudlng, whence ^perhaps) the name ol the 
tongue. 

JVauafi, to speak clearly and distinctly. 

NauaUata, an Interpreter. 

38. I believe that no one oan CBrefully examine these lists of 
words, all taken from authorities well acquainted with the sev¬ 
eral tongues, and writing when they still retained tboi'' original 
purity, without acknowledging that the same radical or syllable 
underlies them all; and further, that from tho primitive form 
and rich development of this radical in the Zapoteo, It looks os 
if we must turn to it to reoognlae the origin of aH those expres¬ 
sions, both In the Nahuatl and the Maya linguistio stocks. 

Ths root na, to know, is the primitive monosyllabio stem to 
which we trace all of them. Nahual moans knowledge, es¬ 
pecially mystic knowledge, the Gnosis, the knowledge of tbg 
hidden and secret things of nature; easily enongh confounded 
In nncultlvated minds with sorcery and magic.* 

• tbs AbM Bnaenr otaemi ■ “Le mot MAwif, qalvat dlra touts wleDes, ou irlsiirs 
da tout, sm Mqnsmmsst omplorS pouraxprimer Is loroslIarU ehn SM popnUtlou." 
BtimndelaaiitmatOlagnipUt, UB7, p 290. losoolharpamasaoriilswarkiUiBipeeu- 
IstlTS AbM uudstis smuil^ tlit bgUih "know ill,'* and is not sTsnt to baUsrlDS 
thsttbalattsrlibmsillsbt Tsiiantorths fbrmsr. 

pnoo. AUB. pBuxM. son xxxui. 144, l rnoiTXD rxa. 21, 1824. 
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It IB \cry significant that neither the ratlical na nor any of its 
dcnvatiVLB are found in the UunsUca dialect of the Mayan 
tongue winch was b[)oken about lampico far removed fiom 
other mcmliers of the stoe k Ihe infertnce ib that in the south 
ern dialeets it was a borrowed stem 

Is or in the Nnhuatl language—although its ^c^y name ib de 
rived from it *—does the radical nti appear in its simplicity and 
true Biguifloanec To the ^ahuae aUn it miiBt base been a 
loan 

It is true that le la Serna denses the Mexican nai a 
Boroeier fiom the serli na/ taUty to mask or disguise oneself 
because a naualli is one who masks or lisguises himself under 
the form of some lower animal which is his najual f but it is 
altogether likely that nahmllia deiived its meaning from the 
custom of themelicine men to wear masks during their cere 
monies 

'Ihercfore if the term naqml and many of its assooiates 
and deniativcs were at first borrowed from the /Sapotec Ian 
gunge a necessary oorrollary of this conclusion is that along 
with these terms came most of the suiierstitions ntes and 
beliefs to winch thev allude which thus became giafted on the 
general tenclene} to such superstitions existing evcrywhcie and 
at all times in the human mind 

Along with the names of the dajs and the hieroglyphs which 
mark them and the complicated arithmetioal melliods by means 
of which they were employed were earned roost of the doc 
trines of the Nagualists and the name by which they in time 
became known from central Mexico quite to Nicaragua and 
beyond 

Ibe mysterious words have now, indeed lost much of their 
ancient signifloanoe In a recent dictionary of the Spanish of 
Mexico nagual is defined as a witch , a word used to frighten 
children and make them behave | while in Nicaragua, where the 
former Nahuatl population has left so many traems of its pres 
ence in the langnago of to day, the word nagwal no longer means 
an motor in the black art, or a knowledge of It, but his or her 

• Bm u vlleto byaw MtUlad On tta* Woedf AnsbiiM noO Nnbnatl In ttit 
XMrCran JMfguarta SirKtwsmbw ISM 
t p BO 

t JauiauMbM OarnrhOe Vaem <UrimidaiMMama HUk^Kb roM 
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urmampiitarium, or tbe box, jar or ca'^e in which arc kept the 
profesBional apparatus, the taliamana and churms, winch cnnati- 
tnte the stock in trade or outfit of tlio necromancer * 

Among the Lacandons, of Ma,\nn stock, who inhabit tlic 
forests on Ihe upper waters of the Usumacinta river, at the 
present dny the term naguale or nagutlat is said to ho applied to 
any one “ who is entitled to respect and obedience by age and 
merit ;"■f■ but in all probability he is also believed to possess 
superior and occult knowledge. 

30. All who have any acquaintance with the folk-lore of the 
world are aware that the notion of men and women having the 
power to cliange themselves into beasts is as wide as siqicrsti- 
tion itself and older than history. It is mentioned In the pages 
of Herodotus and in the myths of ancient Assyria. It is the 
property of African negroes, and the peasantry of Europe still 
hold to their faith lu the reality of the werc-wolf of Germany, 
the loup qaroM of France and the luf>o mannaro of Italy Ur. 
Richard Andr^ well says in his interesting study of the subject; 
“ Ue who would explain tbe origin of this strange superstition 
roust not approach It as a national or local manifestation, but ns 
one universal In its nature; not as the property of one race or 
family, but of the sficcieB and its psychology nt large.” | 

Even In such a detail as the direct connection of the name of 
the person with his power of change do we find extraordinary 
parallelisms between the superstition of the red man of America 
and the peasant of Germany. As in Mexico the nagual was as* 
signed to the infant by a form of baptism, so in Europe the 
peasants of east Prussia hold that if the godparent nt the time of 
naming and baptism thinks of a wolf, tbe infant will acquire the 
power of becoming one; and in Hesse to pronounce the name of the 
person in the presence of tbe animal into which bo has been 
changed will restore him to human shatie j 

40. I need not say that the doctrine of personal spirits is 
not espeolally Mexican, nor yet Ameiioan; it belongs to man in 

•"Mwmt-el losar, rinoon, «sl<ni, nunbM, Ma, dOBde ipiiiea m tallniimsi y 
tami d« snoanta la bru|a " Barandt, fji Lmgna ChMhma da yiearagiia, MS 
t Xaatorlo Flneda, Datiptlam OeegnJIta da OHopaa i Saeoaaaaa, p. 21 (Maakn, IMS), 
t Sts hit aitlola " War-woir," in bit KUmogrtptMrn J l s a lfd ia Had VtrylUfhr, p. S2. aw- 
Ittahart AndiSe, Md.,«. SS, M. 
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general, and can be recognised in most religions and many pliil 
oaopliies In ancient Greece both the Platoniciana and later the 
Meo Platoninana thought that eneli indiviilual has a partieulai 
spirit or daimun in wliom ib tnshrintd liis or hermoial person 
alit> To this datnun he should add icrb his pIl^er8 and should 
listen hcedAiIl^ to those iiiteiior piomptingn whieh seem to mine 
in the mind from some unset n ailcnt monitor * 

Many a member of the Chin eh of Rome substitutes foi the 
daimtii of the Platonists the pition saint aftei whom he is 
named or whom he has chosen firom the eslendiii the hagiology 
of bis Chuicb Ibis snslogy did not fail to stiiko the cnily 
missionaries, and tlie^ saw in the Indian priest selecting the 
najual of the child a hidoons and diabolical eaneature of the 
holy rites 

But what was their horror when they found that thesimilniit} 
proceeded so far that the pagan pi test also jierformcd a Wind of 
baptismal sacrament with water and that in the Mexican pie tnre 
writing the sign nhuh represents the natal day, the to/iaf, by 
which the individual demon is denoted, was none othei than the 
sign of the cross, as we have seen This lelt no donbt ns to the 
devilish origin of the whole business, which was further sup 
ported by the wondrous thaumaturgic powcis of its piofcBBois 

41. How are we to explain these malicious statementsf It 
will not do to take the shoit and easy load of saying they are all 
lies and fraude 1 he ei idenoe is too abundant foi ns to donbt 
that there was skillful jugglery among the profloients in the 
occult arts amoug those nations They oould rival their col 
leagnes in the East Indies and Europe, if not surpass them 

Moreover, is there anything incredible in the reports of the 
■peotators t Are we not familiar with the hypnotic or mesmeric 
conditions in which the snl^ect sees, hears and feels Just what 
the master tells him to feel and see? The tucks of cutting one 
self or others, of swallowing broken glass, of handling venom 
ons leptiles, are well known performanoes of the sect of the 
Alasaoua in northern Afhoa, and nowadays one does not have 
to go off the bonlevards of Pons to see them repeated The 
phenomena of thought tionsferenoe, of telepathy, of olurvoj- 

• BmAKMIUiiit laKaalitrAMnbitk pp » N gST tie 
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anoe, of spiritaal mi)pingH,clo but reiterate umlcrtbe clear light 
of the dose of the niiictcentli ceiitiity the mystical thaiiiuatiirgy 
with which these childicn of nature were familiar ceiitiincs ago 
lu the New World, and which are recorded of the theosophists 
and magicians of Egypt, Greece and Itome * So long as many 
intelligent and sensible people among ourselves find all explana¬ 
tions of these modem phenomena inadequate and iinsatisfactory, 
we may patiently wait for a complete solution of those of a 
greater antiqnity. 

4S. The conclusion to which this study of Nagualmin leads 
is, that it was not merely the belief in a iiersonal guardian spirit, 
as some have asseited, not merely a survival of fragments of 
the ancient heathenism, more or less diluted by Christian teach¬ 
ings, as others have maintained; but that above and beyond 
these, it was a powerful secret organizatioii, extending over a 
wide area, including members of different languages and var^ ing 
culture, bound together by mystic rites, by neciomantic powers 
and occult doctrines; but, more than all, by one intense emo¬ 
tion—hatred of the whites—and by one unalterable puriKiso— 
that of their destruction, and with them the nnnihilntion of the 
government and religion which they had introduced 
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Aobik H 
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Th» Toll, NwUm in Ogmatoqaster aggrogatuo Q^bbotu 
■By Jtuo W llubbat d * 

( Road b^ort the American Philuiophteal isoeioty December IB 1893 ) 

The BO called yolk niidcua la a compact irregular maas or gmnulea 
found in the yolk ol ihe < ggs of certain animaU It licsouUlde the germ 
inal realclo and uaudly takca a deep stain similar to the nucleolus within 
the germinal vesicle 

It hu been seen in the eggs of Cnidarnns (Hacker and others) Nem 
atodes (M luticelll) Bagitta (llertwig) Crustaceans (IVeismann and 
others) Myriopuds (Ludwig) [nsecte(Bilbiinl) Arachnids (Caius 1 ud 
wlgandothen) Lamellibrauchs(Iberiug) Gasinpods (Oalbiani) leleo 
steana (Van Bambeke) Batraclilana (Cra iier Carusand others) Bepliles 
(bimor) Aves (Cramer and others) Mammals (Be liafcr) It Is probably 
a normal structure of llib eggs but on account of unfavorable cun litlons 
IIS complete hbloiy has not been traced in any species 

The problem we wish to solvi Is (1) H iw dues Ibis ImhIt originate (9) 
'What becomes of It (S) what functi m hu It in the egg T There are many 
difDculties to the solalion of the problem )y ordinary fish eggs Tlieir 
great si/e compleilty of slrueture owing to aocumalallon of volli close 
piosiralty to each other and liability to crumble In leclloning—all are 
a detriment to its study 

Cymatogaster has in these respects many advantages over all oibera 
(1) The eggs of this genushre the emallest of fl>h eggs hence a few sec 
tlons show the entire egg The eggs of Cymaiogasier reach a niaiimuiii 
size of d mm In diameter while other flsli eggs average about 1 mm 
in dUmeter (8) There are c imparatively few eggs In each ovary so they 
are not distorted by oiowdlng (8) In their naiunl state If uoinjured by 
reagents, they are perfectly spherical and thus admit of easy measure 
ment (4) There u but little yolk when ripe and hence they may be eec 
tloned without crumbling (9) The nucleus seldom contains many nu 
oleoll It generally has but one distinct nucleolar spot la very young 
eggs and those about ripe a few others may be leeu, not more than fonr 
or live (6) The last and moit ImporUnt advantage tlicse eggs possess is 
the Ihot that the yolk nucleus Is ounspionons from the time the eggi have 
reached a diameter of 90 )i until maturation and even beyond that to the 
oloelng of tbs blastopore I 

The observatlone were made on ovanes colleoted by Dr Oarl Eigen 
mann on the coaat of Calif irnia They represent Individuals from 19 mm 
to 140 mm In length ud were preserved chiefly In Jnne Jnly and 
August ud In October, November December Jaaoary and February 
Host of them were preserved in Flemmlug e strong mixture of osmio 

• OaottHnHoos ftoA tbs ZoSkifloal lUorstory of the Indiana Unlveislty under the 
dinotktt ol Oort w 
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chromlc-aoetlc A few olhen In pUlinum chloride and corrosive subli¬ 
mate Those killed In the two last menlionod weie not very favorable for 
the study of the yolk nucleus Some ot the ovaries were stained In toto 
by hiematoxylin Oihera were stained on the slide by eosin This Is 
an excellent stain for egiga near maturity. The former was the better for 
younger eggs After clearing with clove oil and Inltltmtlon In paraflln 
they were cut and mounted In Canada Balsam 

I made a number of otperlineiits with different staining media Neither 
mythyl green, mylhyl violet, dahlia or safrlnin sufficiently dilToronilated 
the tissues and the body I wished to truce I found, however, that mythyl 
violet did not slain anything In the ovary, but did stain Ihe outside mus 
cular tissue and the stwrmatuzoans contalneil In the ovary, the latter be 
Ing stained a bright violet Using alcoholic eosin and methyl violet as n 
double slain rendered all the tissues red except the sperraatozoons, which 
ware a bright violet 

I have examined the ovaries of very small fish measuring 17 mm , 29 
mm , 8d mm and 40 mm. In length In none of the largest eggs of these 
did I find any trace of a yolk nutleus In a fish 43 mm long I found a 
few eggs which seemed to have this body, but not at all distinct, as the 
ovary was not well preserved The adult fish reaches a length 140 mm 
In a Ssh 70 inm long I found this body quite distinct 8o it must appear 
In the egg when the fish Is between 40 mm and 70 mm In length. But, 
as I had no specimens between these two sizes, I cannot definitely dc. 
termino Jost when It appears in the egg 

In the young, 40 mm and less In length, the largest eggs measure 33 fi, 
80^, 20/1. In none of these eggs was the body visible lu the proto¬ 
plasm of the egg. But eggs about the same size os aimve found In an 
ovary of an adult fish showed clearly the pret>ence of ihls body. This 
early stage wss not seen In all the ovaiiiw sectioned. The one in which 
It was seen was Uken October fit, killed In osmio chromic acetic, stained 
In hsmatoxylln, cleared with clove oil and mounted In Canada Balsam 
The smallest egg In which the yolk nucleus wss observed was fiO/i In 
diameter, i, s, it was smaller ilian the largest egg In the ovary of the 
small fish 40 mm. In length. In which the yolk nucleus bad not appeared. 
In these eggs of the adult fish the protoplasm around one side of the nu¬ 
cleus Ukea B deep atsin. It appears as a crescenUshaped body, fltling 
very closely to one side of the nucleus aad forming a kind of cap (Klg. 
1, yk. nl ). Another egg of the same measurement shows a little more, 
advanced stage. The body Is more dsfinltu In shape, not of so pronounced 
a orescent form and appears to have enlarged considerably (Pig fi, yk. 
nL). The next Important change Is seen In a slightly larger egg, fiS/i In 
dhtmeter (Pig. 8, yk. nl.). Here the body has aasnraed an oval form 
wltbout any definite cell wall or hard ontllne. Aliboogh usually touch¬ 
ing the nucleus U seems to have no further oonneotlon with It. In this 
egg It Is quite larfe, measurlug 10 n in minor axil and Ifi^ ft In mqjor 
azla. From this time the body seems to have severed lu oonneotlon with 
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tlionucloua and during Ihp remitindar of the egg a imuintunl}' gradually 
m iveaaway from the nucleus From thw fact and ila early relation to the 
nucleus itaetiiiseTident that it must have ongtnated fruni the nncleua But 
there IS another more potent proof that llilala ita origin Ihe largest tgga 
in the young Ashes 17 mm 20 mm 83 mm iiid 40 mm in length mea 
sured as follows 

DiamoUr of egg 83 // Diameter of nurleus 20 / 

80 ^ 17i /I 

2>fi • 15/1 

In other words the diametoi of the nucleus la more than half the diameter 
of the egg Tt will be rcmeraliered that none of these eggs contained a 
yolk nucleus The smallest eggs in the adult Ash containing a yolk nu 
cicus measured aa follows 

Diameter of egg 20/< Diameter of nucleus 10/< 

23 /i 12} / 

80/ 10/1 
That IS the nucleus has now Imm n reduced to a diameter equal tonne 
half that of the egg If this body oilginates fhMB the nucleus as an ex 
trusion of a part of its substance wo should expect the nucleus to bo rela 
tively larger to the size of the egg bef re It appears than after its appear 
anco Tins is exactly the case in these eggs (compare nucleus in Pig 
la and Fig 8) It will bo st cn from the two sots of measuicments given 
above that in the eggs in which this body Is not visible tho diameter of 
the nucleus is always more lAita A4i{ythat of the egg while in the eggs in 
which It Is visible ibe diameter lajiut Aafftbat of the egg This relation 
Is true in all tbe measuremonts I made 
Take an egg with a di muter of2S/i as a typical sire of tbe smallest 
eggs In the adult Osh and the largest In the small Ash To simplify opera 
lions I have taken ibe number of divisions of tbe mikmmeter instead of 
the absolute measutemeni of the egg Then the sues of the eggs are ex 
pressed as follows 

Dlam of egg in adult Ash (s) 8 Dlam of nucleus 9} 

• small • (o) A 8 

The dark body (a) in tbe protoplasm of tbe egg being an oblate spheroid 
measures 8 In conjugate axw and 9 875 lu trmnveise axis 
ITow the solid oonieuta of the nucleus In o ought to equal tbe solid con 
tanu of the nucleus s, plus the solid oouients of the dailt body s or o =■ 
• + * 

Formula for oqptents of t sphere u V » i x ^ 

* ' * * oblate sphenild Is V » t x a* 8 

V = volume 
D = diameter 
a = sunhUauvene oils 
8 Es Mml oonjagote axis 
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BiilMtituting vkIuu in Iho rormuln for the aplitio V nf the niidi ua uf 
egj 0—14 1473 y <ir the audmi ol a - 8 Ibiai V <>t the il irk 
bod} « (nr the nblnte apliemid) = 11)0701 p Hit n fort o (14 1173) — 
a (8 1831) 1-0(1 1)070 1-) having an irrtirofonl} 010 wliidi aiiioiiuia to 
very Hula nhin conaidtilng tint eich division of tin, inikromciLr only 
equala 001 min and that tin- oullineH of the dark Inidy not being very dt 
finite It was difllciilr to get the prei lai inuisiircment 
I think this dearly proves that the Indy originates froin tin. nucicua 
Bull do not believe It IS by ordinary cell divisi in w ilh the lormuu u it a 
karyokinetic figure It aeema to be a general extriiaion oi Hulibtaece Iroui 
the nucleiia 

It will be seen from an insportiio of higs 4 13 that this boely is on- 
aiderably smaller in theai stages than 111 siiiiller eggs (I ig I) Whether 
this Is due to reagents causing a shiinknge or whether due to a londenss 
lion of substance I am unable to determine Afii r the egg Is 40 ft in size 
(Fig 1} at wliieh time the body has readied its minimum si/e U con 
tlnues to constantly increase through all ol Hu other si/es Ilia ncaily 
always iriegular in shape and very seldom has a hard uiilliue which might 
represent a cell wall 

bomellmes It assumes very pccuhsr shajies (see I Igs 7 0 10 11) 
The most abcrrani form is represented in Fig 0 where it set ms to li ive a 
lung fllameiit or tail which Is only aeeu by ntreful focusing 
Cymatogaster Is viviparous Ilie eggs of this fish ripeu during Hie 
months of December January end February In an ovaiy taken on Oe 
toller 91 they range in size from 03 mm to 3 mm The c^gs ol Noiem 
ber 8 begin to show signs of ripening (Fig 17 (a) ) Ileio the ntieleus 
a hille eccentric Tbezona radietals quito disllnct and the rollide Is 
well formed At this stage of iiiaiuniy there is a peculiar cneulai region 
shaded mncli more darkly than the remainder ol the viiellus 1 his al 
ways appears on the side of the nucleiu nezl to the yolk nucleus and 
opposite the point of the egg to which the nucleus seems to be moving 
The yolk nucleus under cousideration is quite close to tlie periphery uf 
the egg 

Koveraber 80 some of the eggs become about npe Fig 18 represents 
one which will probably be ripe in January In this egg the lulliele is 
much developed the nucleus has become very eccentric and Hie yolk nu 
cleus Is nearly touching the penphery of the egg Up to this time the 
oonsiant tendency of this body baa bMo to become further and (hrther 
removed from tlie nucleus towards the periphery of the egg 
In the stagee indicated by Figs 10 and 80* the body has become slightly 
changed la appearance These eggs are nearly ripe The nucleus has 
reached lu limit of eccentricity, and hi one stage (Fig 80) has lost Its cell 
ifall I have merely indicated IM poiUlon, which Is seen in another sec 
Hon The yolk Is begtnniog to collect at the entodermlo pole of the egg, 
i around the yolk nacleui 


• Thaas and mooeadliii dfufas are based on prspaintloiis mode bj Or 
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In the npe egg (Fig 21) Ihe IhmIj id qaestlon li fnond lurroanded by 
tlie yolk This egg 'hm in Ihe eel ol giving off the etcond polar globule 
The latter la not figured btciuso seen in another section 
After the egg Is matnred this body assumes many eurlons and Interest 
Ing shapes (Figs 21 20) In hig 21 the yolk nuclius seems to have 
broken Into large granules several of them lieing grouped Into a dark 
mass (yk nl ) Ihe vrhule region including the granules is somealmt 
shaded 

After the egg has segmented intotwocelle the sppcsranrt is nearly the 
same as that Just drscribcd except the granules are not qiilie so large and 
prominent (Fig 2^) To this time the} Ik nucleus has si own a granu 
iar atructnra but as f have represented In the remaining figures it looses 
that structure and appears to be homogeneous 
In the stage represented in big 2) this yolk nucleus has enlliely 
changed Its appearmneo I did not have the secil ns to sli w the inter 
mediate stages At this time the egg has segmented Into 32-64 ctlls The 
yolk nucleus and its virtnlly shows four differonl degrees of shading The 
centre of what seems to bo the. yolk nucleus proper la of a lighter shade 
than the margin which is quite dark OtiUido of this there is a still 
llghic r shade than lhal wiibin the body Beyond the last is another still 
loss distinct 

When the egg has segmented into many cells perhaps 000 (Fig 24) 
the }olk nucleus la lorger and shows only one distinct shading 
Fig 20 shows the greatest peculiarity of any Here the blastopore is 
nearly closed 1 ho body m qucsilon is somewhat poar shaped and haa a 
few small vacuoles scatteicd through It It does not have such a dis 
tincily granular structure but is of a uniformly dark shade It seems to 
form a kind of plug to the blastopore The lower edge ofthisbidy is 
marked by a distinct outline but the upper edge does not have such an 
outline For a considerable region in Its vicinity there are different d« 
grees of shading Also near the upper side iheie Is s heavy abading which 
seems to consist of minute granules 

After the closing of the bliMopore (Fig 26) the yolk nucleus is much 
reduced In size the shadings have diaappeaied and there is aeen only a 
number of granules The yolk also contains sereral similar granules 
scattered through It Hera it seems evident the yolk nucleus has reached 
the final stage of disintegration It doea not appear In any of the later 
stages of development I think that the different appearanees this body 
presents after segmentation of the egg begins are due to the fact that it Is 
in the proceu ofdMntcgmtlon The diSerootdeptbs of shading probably 
Indicate the soalterlog of ils substanco through the yolk 
This body seems always to be situated at or neater the entodennia end 
of the pole of the egg Ita position li oonitant daring all Its stages of 
growth It may be ntlliied In determining whether the axis of the egg has 
any definite and nnlform relation to the axis of the ovary A oomparl 
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■on of the nili of egg* aa determined by the position of the }oIk nndeua 
■bows that the axis of the egg has no uniform relation to the axis of the 
OTaiy 


Bull MART 

1 Tina body originatia from the nut lens in very amnll egga in the 
■dull aoon after the cell beoniea full} dilfercotintcd as an egg 

2 It eonatantly movea from the nurlena lowarda tho entodermir pole 
of the egg winch it reaches when the eag la ripe 

8 It la situated at the entodermicpaleof the eggat matuiity and during 
later stages 

4 It la capable of growth eondenaing apparently when very young 
and then continuing to grow to oonaiderable aire 

6 It la of deflnile (hemical coinpoaition Imyng great aflinity for cer 
tain aiaina 

0 It remains In the egg until the rlosiug ot the blastopore and then 
breaks up and disappears in the yolk 

7 It la found in the eggs of many animals and has been figured as be 
longing to the apt rmatogoiiiiim or mule tell boo especially/rtf /ur 
WtUM Zool Vul li laf XX 1 VI also AiUo fur MtKlo Anal Vul 
xxxii, laf xxl 

The majority of papers on embrjology which mention this Ixvly disnnsa 
It without much comment Jlouever there are a few writers who at¬ 
tempt to explain its fnnt linn In other animals The consenaus of opinion 
seems to be that it Is the centie of yolk formation But there is no direct 
erldence that such is the cise It is mere speculation from the fici that it 
Is found in the protoplasm of the egg betore the yolk is foiined In the 
eggs ul Cymatogaster I have never seen anr evidence that it gives rise lo 
the yolk Iheyolk globulosaroecaileiedthiuugh the proloplnmii seen 
Ing to appear ei{ually in all parts of thergg As tho yolk gndually 
forms It Is homogeneously disiribuicd in different sectors of the egg until 
maturation Ihen the yolk collecu at tho oniodermic pole uf the egg 
where the yolk nnolena has become located long before 

The close saaoolaiioa which, this body bus with the yolk would socra to 
Indicate that It is In some way connocitd wiib It But how T I ihink In 
many of the egga iii which tbia body hat been seen it la not at all lunc 
tlonal But from the length of time It rumalns In the eggs of tymalo 
gaster and from the wonderfhl changes it undergoes in giowth it would 
■eem to be flinoiioDal in this egg Dr Eigenmann has ahown that these 
eggs mature very npidly and hence have a aroall amount ol yolk 
Tbia fact may account lor the yolk nnclens remaining eo long after seg 
mentaUon begins If the egg matured very slowly and allowed the 
forautlon of a large amount of yolk tins body would probably disappear 
belbre the egg is ripe, as it does In oibsr flsbss 

AnoUier Interestbg question anses to w hat determines Its poeltion 
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esoctly at Hit eDtodoimic pole of the egg It Beenii to tend to that dc6n 
lie position when it flrat leare* tbo nucleus But without any quisiiuii it 
talcLS up Its station tlitro bcloro the nuclens begins lo move towards the 
peripbtry ol the egg as the nucleus always moves In a directly opposite 
direction from the body In nil eggs the 3 olh collec s at the cutodoroiic 
pole of the egg Duos tins (Keuliar body serve as an alti action for the 
yolk in this egg? Ur is it a more eoincideuce that it is in tbo midst of the 
yolk and has no particular cunnicliun with it? 

In conrlusion I would say that I cannot defluilely determine its func 
tion I think the body is homologous w itli the miganiicleuH in proto 
soans It IB the vegetative iiortion of the egg given oil liom the iiuelens 
when tbo egg cell bos heromo fully differeiituiUd as such Ibiit wliicli 
reiiialns of the nucleus is homologous with the micninucU us in proto 
Eoaiis It IS the animal part of the egg which is fiiriber concerned wholly 
with the reproduction of the species 

HisTOnioAL Rbvibw ok thb LiTKiiAruiis on thb Ioik Nlcikus 

Hoffman ( 70 p 017) in bis studies on tbo young ovaiian eggs of am 
phiblans saw the yolk nut leus in Jtam etealfiuti He merely mentions 
It and desciibes it as a niund dark, granular body witbln Ibc yolk He 
says It IS not seen in all amphibians 

Ualbiani ( 7U) has had some very peculiar views on the origin of this 
body His ideas lieing now so nntcnablc I quote ibis more as a curiosity 
than 08 shedding any light on the true origin He considers the follicular 
cellsaa homologous to the spermatoblasls The yolk nucleus corresponds 
to the spermstie elements One becoming ffoe horn the lolllcU peneiratea 
the yolk When it first enters it leaves a sort of canal liehind It winch Is 
soon closed up by (he surrounding yolk It Is a sort of spermatozoid and 
partially ferlill/ea the egg preliminary to the true fertlllralion wliidi takes 
place later In parlhenogeneiic eggs this body would perlorm the func 
tiun of the male element If hia dearriptions are baaed on facts the body 
he described Is not homologous with the yolk nuclens of authors In 
general 

Bahafer (’80) desenbea and figures this body In the eggs of the rabbit 
He thinks he saw some connection between tbo nacleaaand the solk 
nucleus He believes (bat the latter Is denved f?om the former, but not 
by a proceu of ordinary cell division 

Sobuii ( 83) has given an extended review of this body at leen In varl 
oas oloases of animala But be seems to have no adequate conception 
either of Ita origin, fiincilon or fiite He remarks thgt the yolk may have 
produced it and that It later servee as nntntlon for ihe yolk The obserra 
tiobs were made on Isolated ipeolmens of frath eggs No eeoiloni were 
made nor was the body traced out In any single ipeoles He has, how¬ 
ever, eareftilly complied a large list of animals In which It has been eeen, 
and has deserlbed lit etractate and appearance In many of them Hlareler 
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anoM to the llleretnro on thr aahject la cxtanilrc, hul, much of It being 
loacceiilble to me, I have mado no note of wliai I could not pciBonally 

eiamlne. 

Van Bambeke ('88) studied this body In the egg^ of Xuriicuf niiihn 
and Ukodtut nmaru§ Ilo aaya eory llitle aa to ha origin, but ibluks It 
may come from the nucleua llii figures show It to be connected with 
the nucleus by a funnel shaped tube, the largo end of which encloses the 
nncIeuB and the small end touches the yolk nucleus From this appear¬ 
ance It would seem bt be connected In some way with the nucleus He 
seems to think this body Is the centre of the yolk dements 

BalblanI ('8'1, p 070) found this body In the eggs of Qroplultt In 
these eggs the nucleus sends mil prolongations These break olT close to 
the nucleua and In turn they break up Into largo granub s These lake a 
deep slain. These gianulos, he thought uftoiwaids, loft the vliellus and 
liecanie the cells of the follicle In this theory be was suppoited by Fol, 
Knnie and Balmller There was one granule, however, that became 
differentiated from the others, and Instead of forming a cell of the follicle 
remained In the vltellus and became what Is known aa the yolk nucleus 
He thought Its funotlon was to originate the yolk lie says “The first 
grannlatlons of yolk are produced on the surface of Hub body and after 
wards distrlbitio themselves to all parts of the egg " In some animals be 
finds lines radiating in all directions from this body Forming the limit 
to these redialing lines are oonceniric layers of substance. 

Balfuur ('8.7, pp 31, 60} deecrlbee the yolk nucleus ss seen In Aranetna 
by Ludwig and others Ils says It always dlsapiwnrs befuie development 
commences He remarks that it Is probably connected In some way with 
the nutrition of the ovum Thie body is not found In all geuera of 
Araneina 

Haeker ('S3, p 371) having studied tbie body In Atqwrta fortkaUa 
ealle It the mulanucleulue. In the ovarian egge it waa present within the 
nncleui os the nucleolue. One half hour after being laid the nucleus ap¬ 
peared to extrude tbli body. He traced the body In the blsetomeras until 
a late stage In cleavage. The author thinks homologous slrncturos have 
been seen In other Medues. lie considers the paracopulatlon cells of 
Daphnlds described by TVeismann and Isblkawa aa homologous with the 
meianuoleas of Medusa. Haeker did not observe any division or any 
radial arrangement of protoplaem around this body. 

Hontlcolll (’SS) hae itndled tbIe structure In tbe ova of DuUmum teli- 
jwrum and D. riekieardi. He concludee that the vitelline nuclens Is a 
oytoplaanilo prodnet, a nutriUve dl&erentlailon probably acting as a ceaiie 
in the fbnnaiion of yolk. 


PBOO. AMsn. FKiLoe. 100. xxxni. 144 k. PBurrsD march 8,1894 



[Deo U) 


BinuoaBAPHT 

Papert of which I have only leen an abitract arc marked with an 
aitenik 

B*t.biaiii eg Q4 * Sur la c natilntlon <lu grrma dana 1 cnuf animal 
avant la fIScond ilion Comptea rendua Ivlii pp B8t MS 021 003 
70 • JUQona aur le £rUton de VortObrd^ Paiia 
68 Sur 1 irigine lea celluloa du follicle et du noyan vltollln de 1 ceuf 
chec lea Gecpliilea Cariu dool An/ vil Jahrgang Deo pp 
070-078 I eipzig 

Bai roun FnaBcia M 80 Comparallve Embryology Yol i pp 80 
01 London Mai millan & C o 

Cabda 60 * liber die Fntwicktlung dee Splnneneiea Biebold a A 
Eolllkera 7clt (ur Wlaaen /> I IeipzIg 
Cbamer 48 * BemerkuDg ubet daa Zellenlel en in der Entwickilung 
dea fWwcheiea Muller a Archiv ftarAnat Phya und Wiuen Med 
Fiobmitabm Oarl 80 American Naturallat Dot 1880 p 024 

02 Ylrlparoua 1< lahea of the Weat C Mat ofXortli Amenca Report of 
the U B Flab Cimmiaalon 

Qobite Atbxabdicb 70 EntwlokelnDgageaeliiPhte der Unke T eip 

Hoffman C K Fotwlckelung nnd Baa dea Eieralockeiea (im 
pbiblen) Klaaaen nnd Ordnungen dea Tblerreieba fI Ud 8 Ab 
thellung p 040 

Haekfb Y 08 Die Fiirchung dea Eia ron Atquorea finduleB—Der 
metanucleolua Arkir fOr Mik Anat 40 Bd Bept 1808 p SOI 
Taf Fill xir 

Hertwib O 78 Beitr zur Kenntniaa der Billung Bofruchtung und 
Theilung dea tbienacben I'M Morph Jahrb 4 fid 1878 
Krakmbu Adouh 02 Beitiige zur Anatomle und Hiatoligle der Cea 
toden der aQuwaaaor Flacbe Zeit fOr Wlaaen Zool 08 Bd Fig 
87 Taf xzTiil pp 008 718 

Ludwio Hubfbt 74 Ueber die Eiblldung Im Tbierreicbe Pp 117 
180 WUizburg 1874 

Ledkabt 08 *Abatractln Die Entarickelungageacblcbte der Unlu 
By Alexander Goette P 7 Leipzig 1870 
Hobtioblu F S 08 * \ itelline nnclena In ova of Trematodea Joum 
Royal Micro Boclety Oct 1608 p 818 London 
Oppxl, Albert 02 D(a Befrochuing dea RepUlienetea ArUv fOr 
Mlkro Anat 80 Bd pp 804-880 FIga 14 18 80 SO 88 81 88 
Taf Iz x 

ROorxbt J 02 *PuIyapermy la Yertebrates Amer Nat, Nov 
1888 P 007 

BohaFxr E a 80 *00 the Btrnotore of tba Immature Ovum In the 
Common Fowl and the Rabbit Pro Roy Boo, No 808 1880 p 
848, PI U Fig 18 London 
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Bt Obobob Valettb 92 Uebar innara ZwIttcrIiiMung bclm Fluaa 
kraba Arkiv fdrMikro Anal Vol xizix Tif xxi 
Bohutt TOBBrn 83 Uebar den Dotlerkern dcoaen > nimehung ‘'true 
tar Vorkommen and Dedeutnog Bono 1832 
TnoHpaOH 09 'Abalrarl In Die kntwiek der lake By Alezan 
dar Gneita P 8 I eipiig 

Vah Bawbbbe C H 10 •Abatrartin Dietnlivick darUnke By 
Alexandar Ooatta P 0 Leipzig 
89 Contnbutlona k I blitoira da la cunatilution de 1 (Buf 
Bmsaela 1888 !< xlralt dn Bulletin do 1 Acad^mle royalc dea aciencea 

de Belgique B2 annde 3 aerie tome ti No 12 
Zblibb, EniraT 01 Baricbtigung betroffend die Bami.naurnahme der 
walbhchen Tritonan 7tit (Or Wiuen /ool Yd li Taf xtxvi 

£zi 1 ANATIOH OP FlOUIlBfl 
Ab6rmatMn$ 

b —blaatoderm 
/—follicle 

«n—egg membrane — zona radiata 

nl—nucleua 

yA—yolk 

a—zona radiata 

yfe nl —yolk nucleua 

All the flgum were drawn with the Abbe camira and Zeiaa D and 4 / 

X 820 

Figa 1-9 and 24-26 IncluaWe are found on Plate i 
10-18 Incluaire are found on Plate II 
* 10-88 ill 

Fig 1 Fint appearance of yolk nucleua in amalleat egga 
1(0} Nucleua before exirnalon of yolk nucleua 
9 8 Bucceaeive atagea of growth 
* 4 Yolk nucleua much reduced In aize 

' B-16 BucceaalTe ebangoa in appeannee and growth of the yolk 
Dutleus 

(All of tfaeabore egga atalned in baamatozylin ) 

' 17(a) 18 Stained in eoaln 
“ 10 Egg near the time of maturation 

Fig 90 A little latter aUge than that of Fig 10 
" 91 A ripe egg Yolk collected at entodermlo pole of the egg 

'* 99 Egg aegmented Into 9 cella 

<98 ... 8s_«4eella 

** 24 " “ *' many oella, probably 800 

98 Late atage In aegmentation Blutopore nearly cloied 
98 Blaotopore doaod. Tolk nndaw aomewhat aoattered through 
the yolk. 
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On the Fuhei obtained bn t)u Naturalut Expedition in Rio Orande do Sul 
Bn K D Cope 

{Read btfore the Anenean Phtloeophieal 'ioettty Tanvary S Itti) 

TUl flBhcsof the Brazilian province of Rio Orande do Sul hive been 
locally Biudied by McnacI (ISOS 70) and Von JImng (189d) ro iliat they 
are belltr known than ihoee of 101111 other iMrti of boulli America The 
latcBl eniiniiralion iliat of Von Tilling inrliides forty nini epecica The 
prevent report Includes forty one f>iM ciov of winch twenty are not found 
in Yon Jliringa list Pcrliapa thne of thtae are enumerated by that 
author under different naiiicv so Unit this paper adds perhaps seventem 
ipeeics bringing the wholi number 10 sixty six species Thi number of 
aperies in Von Turing a list which I have not found in this colhcliou Is 
thirty This wide diversity in the collections is probably due to the fact 
that ihosi studied by Ilonsel and Von Jhrlng aero made much nearer the 
coast while my collection aas obtained in the interior near tlie moun¬ 
tains Ihe absence of vaiioua speCKS of the lower and tide waters from 
my colledion together with the presence of species of the smaller 
streams may be thus anounted fir A summary of the results will be 
given St the end of the paper 

The collection now reported on was made by Mr H U Smith, who 
was sent to Braril to the interest of the Ame/tiean Naturalut A report 
on the Mammals was made m that periodical In the year 1889 and re 
ports on the Reptiles and Bairschia have been published in the Proeeed 
inge of Ibis Society for 1884 and 1887 

PLECTOSPONDYLI 

CtlARAOIHlDA 

Macbodoh tarkira BI and Schn 

Authors who think, with the American Ornllbologisis’ Union, that 
solenllflo nomenclature may record error Instead of truth, call Ibis well 
known South Amencan species Maorodon malabanrue because Bloch 
described It drat under that name, under the mistaken Idea that It was a 
native of India 

XiPROREASfPHUB bbaortokfraldb sp noT 

Teeth of the maxillary bone croell, equal Head short, body deep, 
Bcalee large Depth of body enienng length without caudal fln, 

10 

three timei, length of head in the tame four tlmea Bcalea u Fm 

radii, D 11, A 37 Mnule short, entenng length of head 8 0 tlmea , 
diameter of eye entering the same four times, Interorbital space oon 
Tex, lu width entering length of head 8 8 times, hence equal length of 
muule The prodle is slightly deaoendiog and nearly atralght The 



18M] 8*5 [Copt 

eitremity of Iho mniillary bono is in line villi the pontciior be rdor of ilio 
orbit The pettoml flii renrhci the base of the ventral bnt tin ventral 
does not quite reach the anal 

The color Is silver with greenish an I hlumh rc Bectlons A large blark 
spot at the bast of the caudil and a smilltr one behind tlie epitlavicic 
Xo lateral band 

Total length 177 min length to base of lau lal tin 141 inn length 
to base of anal 60 mui length to base of ventral 1)) lum leuglhof head 
87 mm 

This species is near the X heptttut Cuv hmm the full description 
and figures given by Bicindachner * wi learn that in that s|>ccics both 
the body and head are of more sleu lir pr porn ns at all ages and th it 
the Interorbital diameter is relatively narniwer It p Msessis also a silver 
lateral band which lermioatea In a black stripe on the eaudit [ledunele 
and fin The scale and ray formula, are the same in the two spec les 
rbe X jem/ntu (ithr was th night by Sleind lebnci to lie identic al with 
the Y fupietii but he subsequentlyc ncludcd tl at it is d stinct (see Mix 
btr Wun AlaA 1691 | J71) It is evidently veiy near the Inlier 
and has a mon slender f rin of head and benly than the X br ithyetph t 
liu Till depth enteis the length see irling to Steiudachner 1 3 to 11 
ttmes and the length of head enters the length 8 3 to 8 0 ttines The 
Interorbtlal width ts less entenng the length of the hei 1 4 to 4 0 times 
Beales of lateral line 10 02 
Two specimens 

XiPHonaaiiriinB iiarSBrns Cuv Bteind I « 

Two specimens The smaller iiieosunng 179 mm agrees with Stem 
daobner s descnption bnt the larger 215 mm differs in esreeding the 
proportions given os chaimctensiic of old Individuals Thus the scale 

17 11^ 

formula is n the highest figures given by Btelndaohner being 70 The 

eye enters the total length of the head 5 5 times the highest relative 
proportions of Bteindachner s description being 4 00 times In both 
specimens the length of the head eacn^a the depth of the body 

Aui HORICHTHTS STBiroPTBRUS Cope^ Jmfr Naturalut 1894 p 07 
Char pea—Subfamily nydrocyoninte lectb on premaxillary maxll 
laiy and dentary bones the first In two senes the last in one those of 
both of unequal lengths Dorsal flu short above the anterior rays of the 
long anal No lateral line of pores» except on a few anterior scales, 
Oni nkers lanceolate 

This genus Is Anacyrtus without a lateral line of pores 
Char ipeei/—Duisal ouilloe elevated pmflle of cranium concave 
mouth directed obhquely upwarda Bcalaa 49,80 Pin radii D 11 A 
40, the anterior three ahorter, V 9 P 10 Depth of body 9 06 times In 
•«bM0«er t menAkad Wtm Nov ISTS p » 



86 


[Jan B 


length wlthont caudal fln Length of head 8 8 times in the Bsme Eye 
three times in head exceeiling length of muzzle and iquul inlerorbital 
width Durenl fln elevated narrow pLctorala narniw, covLriug basal 
third of ventrala vantrals lanciform reaching fourth anal ray Color all 
very wilhanill-deflncdailvorlaleialband An obscure pmU-lavicular dark 
spot, and some obscure dark dots on the silver lateial band No basal 
caudal spot 

Length to end of middle caudle radii 80 mm length to base of caudal 
An 72 mm Itiiglh to base of anal (oblique) 3) mm length to base of 
ventrals 2S mni lougthofheiul 30 mm 
A single speriinin fiom the Taculiy Besides the generic ohaiacters, 
the scales are larger than in the known species of \nncynua 

C uoRiMYcrmnos TaituisCipe, Aiaer Naturalmt 181)4 p 67 
Ohar gen —Denticulate teeth on Intermaxillary and dentary bones, 
and in a single niw on the former On the dentary bone a second Inte 
nor senes of simple teeth Dorsal and anal fins short, the former com¬ 
mencing in front of the base of the latter Nares separated by a wide 
space Lateral line eomploto 

This genus Is near to Charscldlum but diQers In liaving two senes of 
mandibular teeth Prom Piabuclua It dlfleis In the separated nostnls and 
the presence of a lateral lino 

Char sperif—Form slender the depth contained seven times in the 
length leas the caudal fln Profile of inorrlo dccurveil mouth small the 
end of the maxillaiy nearly reaching the anterior margin of the orbit 
Eye large, oval contained in tbe length of the head tliiee times and as 
wide as the Inicrorbltal space opposite Its posterior bolder Teeth of both 
Jaws rallier elongate, with a single lateral dentlola on each aide of and 
near the acute apex Length of head fivo liniw fn total length without 
caudal tin Beale as Flu radii. D 11 A 0, V 9 P 19 Pectoiala 

elongate not reaching ventrals, ventrals reaching about half way to 
anal Candal fln deeply emarginate Color silvery, moat brightly on 
the snborbilal and opercular regtons boalet with ilighlly shaded 
holders 

1 oul length 06 mm , length to base of caudal fln, 06 mm length to 
base of anal, 41 mm length to hose of ventnl, 97 mm , length to hose of 
dorsal, 98 mm , leng h of head 11 mm 
This flah » more slender than the CharandiumfaeevUum of Reinhardt, 
and has a diflhrent sc ile formula and ooloraiion It la still more slender 
than the O Mtottoma Cope, and O *t*tndaehn»m Cope 

PnuDOOOBTnOFOMa DORim Perugia, Ann Mus Oanoa, z, 1891, 840 
Btrguk aMpinnu Btelnd , Stsber K. Akad WUn, 1891, 888 
Ohar gm —Donal On onginatlng above tbe anunor part of the elon 
gate anal fln Denticulate teeth on the premazUlaiy and dentary bones. 
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in two Berlei on the former and one eerlis on the latter no canines 
Narei close together Pict nl and Tcntnl itf,' omprLHsed aculi, 

I ateral line straight continuous Ventral flon small Uill laktra lanceo 
late 

This genus Is allied to Gasteropcicrus but the literal line Is of the ii r 
mat type that is straight and cnnlinuoiis ]• roiii Pial uclna it ililTers in 
having two senes of prcmaxill iry Ictlh and from ( hale hub in the 
absenee of conical teeth between the dinlary <Hries It is in inUrestin), 
form connecting OaBleropelecus with Cliilcinus 
Char tpee^f —Oeneral form rhombic the prollle stri ),ht fnim the base 
of the dorsal flo to the extreuiiiy of the muzzle Mouih i |ienln(, lliqiiely 
upwards Pectorovcnirsl outline moderately and in t etircmely convex 
Pectoral fin cl ingate falcate reaching anal vential not reiiehing anal 
Beales so Fm radii D 1 10 A 87 V 7 P 13 Anterl r lays of 

dorsal and anal fins In probably male individuals prialuctd the firmer 
reaching llie\iiae of the cau lal The cau lal deeply emarg nale Depth 
enlenng length 2 0 times, length of head enttring same f ur times 
Diameter of eye euteiing lungili of head (without (bin) ihrei limes and 
entering the Inlerorbital wi lih 187 limes (iineial col >r silvery a 
whiter silver band oitcnding from near the epiclavicular regi n to the 
base of the caudal flo above the lateral lini No dark markinga 
Total length 67 mm length to base of caudal On 18 mni length to 
base of anal (oblique) 80 mm length to base ot doisal (ibliqm) 33 mm 
length to base of ventral 35 mm length to base of putoral 11 mm 
length of head 13 5 mm 

This IS apparently sn abundant species In the Jacuby My spii linens 
agree with ilioae described by Steindachocr fhim Mi ntevidi i except 
that In the latter the eye is a little smalUr entering the length of the 
ead 8^ times and there are 40-1 anal rays The P argentt turn Hoimb 
ftom the Pitta (Aeeuta 4rgen(ma 1801 p 100) Is to Judge fiom the 
description, a more slender fish with tbe Isleral line nearer the dorsal 
border 

TaTBsooHomRUS ruth us Jenyos Btelndacbner Bittungtbtr Wun 
Akmd WiM , November 1870 p 17 
The five species of Telragonopterus represented in the colleotion may 
he distingnlshed aynoptloally as follows 

a No teeth on the maxillary bone 

Beales of lateral line, 40, anal raya 38 eyes ^ head, equal Interorbital 
■pace elongate T mtiiiM 

Scales of n 80 anal rays, 88 eye, ^ head, Interorbltal apace or 
bicular T jntmhMmtu 

Lateral line, 88-8, anal rays, S3, eye, 33, equal mterorblial space 
rhombic . T 
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Lateml line 37 aniil rays SO head thick eye 8^ In InlerorblUl 
elongate T lattcept 

an Teeth on the baae of the maxinary bane 
Lateral line SS anal rays 19 eye large in head equal Inlerorbital 
elongate no epola 7 jUtodut 

In the 1 ruhlui the firm la rather el ingate tin depth entering the 
length (minu« caudal fln) 3 00 thiita vhile the bead is abort entering 
the lent.th 4 9 tlmea The eyi la large entering the loni^lh of the head 
three tlmea and ejutllng the width of the convex Inlerorbital apace 
The inaxillury la tootliU^a and rcnchea the vertical line of the 
anterior bolder of the orbit The miirzle la aa long aa three qnartere 
tbo diameter of the eye Scale formula w Sadll I) 11 A 28 
a j 

y 7 with a lanceolate acale at axilla The pectoral nneheatho baae ofthe 
ventral hut the ventral d ea not rcaeh the anal Origin of doiaal a little 
poateilor to that of venlral The color la yellow ail very whiter on the 
middle of the aidea Humeral and caudal apotiobaoure the foimer not 
vlaiblc In aome B)H.clnicna apparently vertical whore obecurely viaible 
Meillan caudal raya black 

Total leniph 181 mm length to baae of caudal 110 mm length lo 
base of anal 70 mm length to baae of ventral (oblique) 60 mm 
length of head 94 min 

The apecimena agree in the main with Steindaobner a deacnplion * 
although the number of scales tf the lateral line Is a little greater tlian is 
given by him In outline of body our apecimena an moat hke hla cion 
gated variety (PI II h ig 8) but the bead is aboner since In the variety 
the head enters the length four times instead of 4 5 times 
A few apedmena 

TjtnuaoHOPTKKua jacouiKimiB sp nov 
Tlie deeiMst bodied species of the Tacuby, rather deeper than the T 
matulaltu of Cnvier The depth enters the length leas the inudsl fln 2 80 
tlmea and the length of the bead enters the same four limes The eye is 
rether smalt entering the length of Iho bend four times while the Inter 
orbital space la 1 5 times Us diameter The pruflle of the head ta slightly 
concave and those of the back and belly are abiut equally convex 
Beales ar Radii D 11, A 97-8 Y 8 with sxiIUry scale First 

dorsal my a little posterior to flmt ventral ray Color silvery with steel 
blue reflections Humsml and basal caudal spots oqnsplcuoos the for 
mer subround and aliuated In the centre of a pale area, which Is bounded 
posteriorly by a vertical curved black border, someUmes Indistinct Cau 
dal spot conunued on middle caudal mys 
Total length, 114 mm , length to base of oandal fln, 9S mm length 


A Win Abut November 1B7B p 17 
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tobAMofHnal 03 mm length t > 1 f ventral (obUqno) on 43 uim 
length of liead 23 mm 

Thia ipeoipa la alliid to the J mie Ualut 1 inn I ut that spcLics I aa n 
larger eye (one third head) and a lunger anal fln (3i 8 rsya) * 

The nuDilier of laya la bm eouaiani in nuinemua apecimena tliat if 
Btelndarhner a flguree are c< rrei t which there la no reason to doubt tl la 
furin must lie distinct The 1 maeutatui is ascribed I y both lioulei ger 
and Von Jliriiig to Rio Grande do S il 

The proximal part of the maxillary bone is minutely serrate but not 
dentate 

FiReen apecimena 

TKTRaaoitOFiEuoa eiouvmannioiiuu sp nfv 

A. species of rhombic form differing from those above desciihcd in the 
smaller number ol anal radii and fewer scales of the lateral line Depth 
entering length witli ulcaulal fln twnand a lialf limes length < f 1 ra 1 in 
the same 8 4 times Lye large longer than murzle enuring head three 
Uuiea and eiual inturorbiial wilih Beales Hadil DU A 23 

Ventral commencing a I ttle anterior to flrst dorsal ray not reaching 
anal Pectoral reaching ventral Profllo of head very si ghtly e nt ive 
Dorsal and ventral priflles Bubsequi ntly arched Color silvery with a 
whiter sil very 1 tteral band No humoral nor distinct caudal spot Middle 
caudal rays dusky 

Tula! length 07 mm length to Iwse (f caudal fln 6) mm length to 
base of anal U mm length to btso of ventral (oblique) 28 mm 
length of bead 10 mm 

But one S|ie( mien presenU exactly the typical characters of this spe 
ciee but flve others probtbly belong to it They have a li w more scales 
of the laleml line aa 81-4 abd one has <38 They have a basal caudal 
spot, and four of them show traces of the humeral spot aud have a steel 
blue reflection aa In the J iaeuhtennt The small number of the anal 
rays 38 4 distinguishes It Irom the latter, where there are ala ays 37-8 
and the lorro Is more elongate 

Tills species Is dedicated to Prof and Mrs C H Eigenniaun of the 
Universily of Indiana whose work oir the fishes of Sunth America has so 
elucidated the subject 

TcTBaaoROnsBUB LaTiosrs sp nov 

Form elongate ovsl, depth enuring length (without csudal fln) 2 0 
tlpoes length of head Into same 8 70-4 tlmw Profile of back descend¬ 
ing regularly Ibom dorsal fln, of front straight or slightly concave 
DUnie\«r of eye greater than lengUi of mu^rle, entering 8 to 8 8 times in 
length of head Front slightly ounv«E transversely wider then disme 

• IMS BMadsohner 3 e p 10 

FBOO AMBB PHIUM SOO XZXllI 144. 1. PIIIMTMD HABOR 8 1804 
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ter of eye and entering length of head 3 83 to S 9 times Scales ti Ra 

dll D 11 A 20 Pectoral fin reaching base of ventral ventral not 
reaching anal No dentlenlattons on maxillary bone Color silvoiy a 
silver lateral stripe with liumeral and caudal spots The humeral spot Is 
bubronnd and the caudal extends to the end of the median caudal rave 

Total length 74 mm length to base of caudal fln 00 mm length to 
first anal ray 40 mm length to base of ventral (oblique) 28 mm length 
of bead 10 mm 

hiighteen spoolmens of this species are before me It is slliid to the 
7 /atetatut Cuv J hrenman a Ounthor and T jtnynMu Stelndachoei 
Ihe body la deeper than In the first named and the frontal region Is 
wider the muzzle Is shorter and the maxillary bone is not dentimlate 
From 1 ftrenm intis It diflers In the deeper body larger eye and longer 
pectoral fin The T jt jmsti has a narrower front only 88 scales of the 
lateral line and the linnieral spot a vortical bar Accoiding to Stein 
dtchnrrs figure the doratl ontline descends towards the dorsal fln In 
7 { tticept It rises to that fin I would have luspectod that this species 
might be the 7 tknngM of B mlonger but one of the principal ihamcten 
of that speciea as well as of the 7 alburnu* of Hensel is that it has but 
10 dorsal radii The T ob*6urui Heue has the interorbital diameter equal 
the eye and a vertical humeral apot 

TBTBAOONoPraRna pliooos ap nor 

Form rather elongate depth entering length (Iru caudal fln) three 
limea length of head entering the same four times Maxillary bone 
extending beyond anterior border of orbit supporting several tridenilou 
late teeth on its proximal ponion Eye larger much excteding mazzle, 
entenng length of head 2 23 times and a little eioeediog the Interorbital 

width Scales ^ Radii D 10, A 10 V 0 Peotorals not reaching 
4“ 

ventnls nor venlrals the anal fln Dorsal onginating a llitle posterior to 
line of origin of venlnle Silvery with a brosd distinct, silver lateral 
hand No spots of any kind 

Total length 70 mm , length to bsse of caudal fln B7 mm length to 
base of anal 88 mm length to base of ventral (oblique), 29 mm , length 
of head 18 mm 

This Is apparently a rare species only two Individuals being contained 
In Ihe oolleotlon It has many peoulianUea one of which la the poesea 
Sion of only ten raya in the dorsal flu It abarea this bhaimcler wlih the 
T alburtuu of Henael fbnm iba same region but ihia apeolea bae 87 nyi 
In the anal fln and the body m mure elongate It bos some points In 
common with the 7 tkmgrt (Bonlenger, Amtr Magat Ifat Out 1891, 
p 179) Boulenger does not mention the mailllaiy teeib which he 
could scarcely have overlooked It has also one or two addlUonal rows 
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nf icales above tlie lateral line and has the humoral and raudul spots 
'sliich aro warting in the 3 phodut 

HsMiaHAMtina LnETHrmi Roul 7etragonopterus hutkenit B ulingtr 
Ana Hag ^/at Hat 1801 p 171 Chtrodon luctUnn run Ilirin), 
Butluati FueAev Bui Ortndtdobul 18J3 p 23 
Form deep ovate outline of body equally unvLV Profile of front 
straight a slight concavity aliovo line of pn ipcrrh Depth of ho ly Into 
length (less caudal fin) two and a halt times length if hesd into the 
same (lur tiinps Lye large its diameter greater than length of mu/rle 
a little less than Intomrbital width and entering length of head 2 8 limes 

Beales, s. Radii D ll A 2J Pectorals not reaching ventials and 

ventrels not reaching anal No teeth on the maxillary b ne Tubes of 
lateral line on eight to twelve scales Dorsal fin origin iting a little be 
hind vertical line of origin of ventrals Color silvery a silver bind on 
side Humeral spot large distinet siibround caudal spot distinct ex 
tending to eitreniiiiea of median caudal radii 
Tilsd length 76 mm length witimt caudil fin 60 mm lin„lh ti 
origin of anal 40 mm length to origin of vontial (oblique) 39 mm 
length of head 10 mm 

This species differs from the 27 robu$tulu$ Cope in its more compressed 
head and In the absence of teeth on the maxillary bone Au abundant 
species in the Jacuhy 

CuiRODON XONODON Sp nov 

A single crenste tooth on the proximal extremil v of the maxillary bone 
General form rhonibio oval Depth In length less candal fin 3 0 limes 
length of head in the same 8 6 times Eye large Its diameter oxcec ling 
length of muzxle equaling Inlerorbital width aud entering length of bead 
8 

8 times Beales s. Radii, D 10 A 10-32 Pectoral reaching ven 

tnl and ventral aearlv reaching anal Origin of dorsal a little posterior 
to that of ventral Lateral line extending on 9-10 scalee Bilvery an 
indistinct narrow dusky line visible on the middle of the side from the 
candal fin to below the doreal 

Total length 40 mm length to base of caudal fin 83 mm length to 
base of anal 88 mm length to base uf ventral 15 mm length of head 

9 mm 

This small speolet haa a scale f troiala about aa la the ntm\gramimM$ 
iknngu, bat there la but one eerles of premaiillary teeth there Is a 
tooth on the base of the maxillary bone and there are only ten donal 
rays The number of anal rayi is somewhat variable Of the three 
ap^mens, one haa 19 rays the seonnd 8(^ and the third 93 This la a 
deeper bodied form than the O ptseiewfiM Olrd , and the only other spe 
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cics 0 mlerruplui Jon la aaid to have 11 dorml nya and no maxillary 
teeth 

Dim ova awKCCLiVEBUK jlmer Ifaluralttt 1B04 p 07 

OAir gen —Adipose fln preatnt Dentition as in Tctragonnptenis i e 
wiili two roni of dentlcnlaie teeth on the proiimxillary bone and one row 
on tlio denlariea Ongin at the abort dnisnl fln entirely poatenur to that 
of the vtntrala Anal fln elongate Belly not keeled The operculum 
pnaluced posteriorly bolow the latemi lino to an apex Lateral line not 
couipleie Narea close together Inferior limb ot external branchial 
arch without rakeri 

This genua la allied to rTemigrammus but has a peculiarly fornieil oper 
rulum which dlaplaya a tendency towaids the character which la so 
much developed in Carynopoma Gill * 

Char tpeetf —Form rather elongate the depth entering the length 3 29 
tliiiea (loaa caudal fln) I ongth of lieail entering the same 3 B times 
Maxillary bone elongate riachlng the line oi the antenur border of the 
pupil supporting 4-3 teeth at lU proximal end Lye large Its diameter 
evceeding the length of the inuz/le equaling interorbital width and 
entering length of head three tiinoa one dumeter equaling the long bon 
Eontal diameter of the operculum and subopcrculum llie latter two 
elemi nis firm a subtnangular plate of which the long diameter is horU 
sonlal and of which the base is continued as a process along the posterior 
bonier of the preopeiculum The apex of the triangle is formed by the 

extremity of the suboperculum and is obtuse Beales, n . lateral line 

5 

pores and tulies primnt on ten scales behind the opiclavicle and on eight 
scales anterior to the caudal fln Ridii DIB A B BB, V 7 1* 11 
Pectorals just reaching venirala and venlrals nut reaching anal Candal 
deeply emarginale, a curved patch of scales extending on the Inferloi 
lobe ftom the base Anal fln with its fVee border concave, the anterior 
rays longer than the posterior and the posterior longer than the middle 
rays 

Bides excepting the dorsal portion and that part adjacent to the anal 
fln, wIili a meicnry like metallic surface , the operculum most brilliantly 
refhlgont the cheeks little less so A straight leaden line from the head 
to the base of the oaudal fln No spots 
Total length 49 mm length to base of candal fln, 88 mm , length to 
base of anal. SB mm length to base of Teniials, 17 mm , length of bead 
10 mm length of head to preoperoulum B mm 
Bat one specimen of this curious Utile fish was sent by Mr Bmltb It 
Is the most bnlllant of the Ohanolnidie known to me 

•This gsnns raoelvad ssrsial names ftoio Piof Qlll at lbs man time Of these Dr 
(HlnUisr seleotad Cor) oopoma as ha bad a right to do and hs has bean IbUowed In this 
hr most otbat lohthrolegli^ On* of tho other names oannottbaratbn be now aelaoted 
Ibr this gHiH beoaoae It wae printed on a prevtoos page ai haa bean raaentij prCpoaed 
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C(TRiuA.Tua OILBBHTII Q and Q 

MumeiouB ipeciucne 

Btbrnoptoid V 

Oarapdb FAaoiArD*) Pallaa 
STERNOPTODa VIRPRCKNS Val 

Appirantly abundant 

NCM VTOaNAnil 
SiLI HIDiB 

Uhaudia bapoYhI 

Five apecimana wliirli agrao with the dearnpiion given by the Eigen 
mnnai eTrepi In tlip pnaseaai >n of narrower bands of prt.mi\ilhiy and 
dontary leelli The priimiziUary patch la flvi, times as long aa wide 

Hhawofi la sTRAMierRA ap nov 

Burfitce of ixiatenor cranial bmea fmaate bnt revered with a thin ahm 
Fontanel reaching liase of aupraoccipital process with a narrow bridge 
opposite the poatenor border of the orbit Adipose fln entering the knglli 
(to base of caudal) five tiinoa and uiual to depth of body iLiigtIi of 
bead entering total four times Upper lip projecting a liillo Uyond 
lower tooth band in both jaws wide teetb a ell developed Ijedtiiiiei 
In length of head to angle of opprcuhiin one and a third limes In Inter 
orbital width and one and a half times In length of murale Centre of 
pupil nearer end of muMlo than opercular angle Mazillaiy barbels 
reaching middle of ventral flns external mentala reaching base of pec 
tonal flns , middle mentala half as long os exleinals Dorsal spine rather 
slender elongate, tooihleaa , pectoral spine more robust longer than suit 
rays with eight robust spines on its internal border, and more numerous 
smaller dentations on the antenor border, which are not recurved Kadii 
Did A 18 PIS Caudal flu deeply emarglnate the superior lobe 
a little longer tbao the Infenor 

Total length, 81 mm , length to base of caudal fln 08 mm length to 
base of anal, SO mm , length to base of ventral, Od mm length to base 
of pectoral. IB mm Length of bend to apes of snpraoccipital process, 
81 mm 

Color In splnts brownish straw color, with silvery opercle, rather 
aparoely dusted with black specka Adipose fln dusky bordered 

Five specimens of this species, which approechee the H jtnynni Otbr 
according to the detailed deaorlpUoii given by the Elgenmanns That 
species Is said to hare the eye only one fldh the length of the head, and 
the adipose fln Is one fonrtb the total length The occipital process Is 
said to be covered with a thick akin In the B $tramtiua this process la 
rugose and la covered by a very thin akin, and appruaobes qniie ntar to 
the dorsal plate From the B tnartha E and E, (fom the Urmgoay 
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river tbis epeclei differs in the proportions of the eye end head the mnch 
lonner barbels much obortor adi]K>so An etc 

PiMiLODUB siuniUARBis Bigr Proeetdt Zool Sot London 1801 
p 232 PI XXV Kig 1 

Beveml speLiinens 

J ORirAHiA CADiLiR Ilensel Archto f Naturgnt^ 1688 p 869 

Ilepresontod by four specimens of ritber small size Ibe muzzle is 
depressed and is ncuminate when vu we I (i jm above and ns length from 
the orbit enters the length of the head to the postoiior extreiuiiy of the 
« ccipital pi lit tw I and a lull times The edges of the mnrzie are hispid 
but not bristly The abdomen la covered with a lontiniious senes of 
scales ol which the lateral are el mgate and directed forward and the 
median smaller and in two rows Those between the ventrali are distinct 
but solidly united and there is a single anal which Is notched In ftont for 
the anus The scuti of the nape are fiinluhcd with obtuse keels one on 
each side which firm a piirof ridges which converge forwards and are 
continued on the occipital plate until they approach quite closely They 
then diverge and terminate above the p mtorbital plate The third median 
nuchal plate is not ri Igid but a lateral plate which Joins it and the sec 
ond nuchal on each side has a keel Ihere is no keel postenor to this 
nor any between it and the superior keel of the lateral line The space 
between the nostrils forms a median narrow ndge which bifhrcates pos 
tenorly each hilf disappearing above the middle of the supraorbital 
border from which it is separated by a gniove which Is a postenor con 
tinuation from the nareal fossa The central premaxillary ndge is 
divided by a narroa median groove and a shallow groove bounds the 
Isterel plates on each side terminating In a preorbital fossa Beales of 
lateral line 28-20 the lateral keels uniting on the eighteenth scale 
Diameter of eye without the shallow notch entering length of head 0 0 
times and Interorbltal width 1 36 times 

The length of the head to the end of the occipital plate enters the 
length (leas the caudal An) 6 26 limes and the width of the head enters 
Its length 1 4 tiroes the depth ol the head enters the length of the same 
twice Premaxillary Jaws not separated by an emarglnation bntArmly 
united Teeth f Lips coarsely and shortly Cringed all round the pos 
terlur coarsely tubercular and not notched posteriorly Beard shorter 
than diameter of eye The dorsal spine enters the total length (less can 
del An) 4 28 times and the anal spine enters the same 6 A times Radii, 
DI7 PIS VIA AI6 The pectoral Acs just reach the ventrals 
and the ventrals the anal The marginal rays of the oaudal are not 
stronger than those of the other Ana Its border Is concave, and the 
superior apex Is a little longer than the Inferior, and it is without Alamen 
loua prolongation 

Color light brown above, yelhnrlsh below Five brown oross-bands on 
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the donal region end one on the nape tive obsrure du^ky epots on the 
lateral lionler of tbo bead ti ilie opeiciilar fissure Dorsal bn with a lark 
epot near the ezlreiniiy Caudal with a dark spot at each apex and la i 
at the base Anal xentials an 1 pectorals dusky at the extrtmily 
Total length 7d nini Iciigth to base of ciudil fin 00 mm length 
to base of anal fin 31 mm lun|,lli to base c I ventral 21 mm length 
to base of pectoral 11 mm lengih to end t f oci pital plate 15 mm 
Tlie only species which it is necesaary to coinpire with this one is the 
Zoneana konopuivt of Steindachner * Aicoidmg to this author this 
■pedes resembles tbo L eadem in lu ist cssent il respcits It has how 
ever two lines of keels between the dirsal spini an 1 the lateial ci Ige 
where none eiist in Iho L eidur and the middle rf>ws of al louiinal 
scales are In fl%e rows instead of thiee The Ueth are nine or ten instead 
of alx ur seven and ibe keels of the lateral scales come together on the 
flfloentb Instead of the eighteenth row The niur/le enters the head 
length 2 S times Instead of twice The / Atono; irA-i/i is from the Am izon 
basin 

LontariA Imt Kner to which this species Is referred as idenlualhy 
Yon Jhring diflers as follows The head enters the length 4 66 times 
the superior lay of the caudal fin is produced the ey e enters the hen 17 5 
times the fins are sp itted 

T OBiOARia srixii Steindachner Dtnktehr Wun Akad Wu$ 1831 18 
PI II Several specimens 

BiaoHOTue ljbviob sp nov 

Form rather slender the depth at tbo base of the first d irsal ray enter 
log the length to base of tail six timet and equaling the lengih of the 
muxzle antenor to the orbit Lye email entering length of bead five 
limea and three and a half timea in the nearly flat inierorbltul space 
Venter not entirely covered with scales iheie being a series on each side 
and a row of smaller ones in the middle separated Irom them by a naked 
space Median series expanding Into a shield Just poeterior to bssos ol 
voDtnl fins Dorsal and vential aepecis of caudal region rounded 
Bailee poeterlorly moderately hispid smoother anteriorly on tho top ol 
the bead the prieklee very small Lower lip convex with narrow mar 
gin and coarsely tubercular surface 
Origin of dorsal fin a little poeterior to line of origin of ventrals Ctndal 
fln with the Inferior angle produced allltle fartber than tho snpenor Spines 
of fins only moderately hispid except towarde the exircmlliee of ibe pec 
torals where the prieklee are cosraer Kadil DI7 PI7 VI5 
A 1 S Scales of lateral line, twenty eight The pectoral fins reach 
Um middle of the lengih of the ventrals, but the latter do not reach the 
anal 

ePoilicftrpinMatt Wim Kios Jtsu Akadamd mimfcA Un p tfi PI vl FIf 3 


and PI vU »■ 1 
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Color light brown The dona! fin U epsnwly end the caudal fln la 
cloaely apotted with blaokUh and tho aplnuiu raya of both are light 
colored with duiky apota 

Total length S9 mm length to baale of caudal fln 41 mm longlli to 
baoeofanal 33 mm length to boac of ventntla 16 mm length to line 
connecting baaea of pectorala 10 mm 
A. single apecimen from the R > J icuby Rio Orando d) S il 
This la tho third species of the genus now known the one first de 
Bcnbad being the U notofut of Egcnmann * Ihis aperus is aaid to 
be rhancten/pd by the presence of a triangular poatcrior process of 
the occipital element and by the compressed and clovitcd firm if the 
bead chararters not seen in the present B|ieciea Thi orbit is smaller 
but the interorbltal s|>acL is only as wi lo os three of its liabiou re It has 
only twenty Hve plaies of the lateral line The Iluonotut nti/rifaudij of 
Boulanger differs 111 the twenty five plates of the literal line the I 3 
pectoral raya the more numerous rows of treniral plates and the laiger 
eye 

lIisoNorua LEPTorRiLua sp nov 

Form rather slender hea 1 rather depressed Depth at first d iraal ray 
entering length to base of caudal fln 5 3 times Eye smsll entering 
length of head 3 3 times and three times on the rather flat intirorbltal 
space Venter coveied aith from ten to twelve rows of scuta a single 
row on esc li aide antcri irly larger than ih* others Caudal region 
rounded above and below Hispid everywhere especially on the super 
temporal region Three transverse and a median rhombic scuta between 
the occlpal scute and the base of the doieal spine Lower lip thin with 
tbin transverse posterior margin and Inconspicuous tubercles 
Dorsal fln originating a little posterior to ventrals Pectorals reaching 
middle ot ventrals ventrals barely reaching anal Inferior angle of 
caudal fln B little longer than the superior Htdil, D 17 F I 0 Y 1 
3 A I 3 Scales of laloral line 43 
General color dusky with numerous small palo spots everywhere most 
conspicuous when the fish Is Immersed In fluid Fins lighter consplon 
ously spotted with dusky 

Total length 31 min length to base of caudal fln 41 mm length to 
base of anal S3 3 nim length to hose of venlrals 17 6 mm length to 
base of pectorals 10 mm inlerotbttal width 8 mm 
The Important chaipeters which distinguish this species from the B 
kmor are the thin and truncate lower lip with feeble tnbercnlation, 
the numerous ventral plates the narrower Inlerorbltal apace and the 
greater lilspldlty Uspeclally of the head It differs from the i7 nolalui in 
mnoh the same way os the i/ tenor 

• RaiUon of loath Amerloonireisatawiiattil Uilffbriria Arad Msera 1«0 p 111. 
t Pmewdi toBI Soe London Un p 7U 
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IIiBOROTDB NiQBiOiiDDA BoulPDger Olofinflui niijnfaiida, Tioni , /Yo- 
eudt Zool 8oe , LoDdoD, 1801, p 934, PI xxv, Fig 8 

One iperlinen Thli ipecles dlfTera fmm thoRe dearrlbed above, .n tbe 
pmoDce of only two naclial scuta between the occipital bone and the 
base of the flrat dorsal ray, aa represented In Boulcnger’a figure In this 
point It agrees with the two species of Otocluclua to be deacnboil below 
In the two apedea of Hlsonotua referred to, there are four nuchal plates 
crossing tbe satno space 

The epeclmen of H ttigneavda measures, only 80 mtn The sides and 
posterior two thirds of tbe middle line ol the belly are squamous, tbe 
remainder smooth 

Otocibolcs flbxilis sp. nov. 

Head large, muzzle rather short, width posteriorly equal depth of body 
at first dorsal spine, and entering the length less the caudal fin four and a 
quarter times Eye entering length of head four times, and Intemrbltal 
width three times Body compressed, superior and Inferior a<i|ierts 
of caudal peduncle flattened, and separated from shies by an angular 
keel. Surfaces everywhere hispid Perforations of snpratemporal plate 
numemua Lower lip very thin, and entirely smooth Plates of belly In 
two lateral rows which are directed forwa^s, and are separated by a 
single row on the middle line, which U sometimes more or less Incom¬ 
plete, thus permitting those of tbe lateral series to come In contact. 
Occipital plate angulate posteriorly, and separated Irom dorsal spine 
by two tranaerse plates and a rniall median posteriorly. 

Tbe pectoral spines reach the btse of the ventral fins, and tbe ventrals 
fkll considerably short of the anal Caudal lobes scute, subequal Ilodll, 
D I 7, P I. Q , V. I 0; A I. 8. Tbe spines are nil stntngly hispid, 
aud those of the pectoral flu are more robust than that of the dorsal 
Plates ol lateral Hue, 80 

Light yellowish brown, with a row of about six oblong dusky spots 
along tbe lateral line, which become obscure anteriorly. A series of 
corresponding spots along the dorsal region. Dorsal and caudal fins light 
colored with numerous dusky spots. A black spot at the base of tbe cau¬ 
dal fln In aome spcclmene. 

Total length, 08 mm. ; length to base of caudal fin, 48 mm. , length to 
base of anil. 97 mm. , length to base of ventral, 10 mm. , length to base 
orpeoiorsl, lUmm.; length of bead, 10 mm , Interurbltal width, 7.0 mm 

This epeeles need only be compared with the 0 ajlnit of Stelndaclmer, 
which is found near to Rio de Janeiro That species bat a poaterlor 
inberoehy of the oooipltal plate which U wanting In tbla ipeolca, and 
BMndachner repreeents only one entire plate between the occiplul and 
the base of the donal spine. This region le more depressed in the 0, 
JUtUit, and the body IsoontideiBbly more oompreeaed, fimm the dorsal to 
PBOa Aim. PHILO*. SOO. XXXIU. 144 . H, FBUTHD MARCH 5 , 1804 . 
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tlie caudal floa Tbo eye la alao amaller than m ibe 0 affinu Tbo lip la 
fcven weaker than in ibe JIuonotut Irptoehtl u 

RloJaculiy Hiu Crnnde do Bui numcroua apccimcna 


Otooincluh FiMBHiAfua ap nor 

Form moderately at lut d pih at Inaa of 1) 1 entering lengUi without 
caudal fln four tiiiiLa Head rather depress! d with the mu//lL nunded 
enlering tht Icngih (mens in 11 > opercular b irltr) three au I a h ill tunes 
Fye entenog Icnttb of lit ui 4 3> iiinca and the flat luter rhital apace 
2 7B limea Pnslirl r 1 p well dercl >| td oanci} tuhercu ir ila border 
lo(,eiher with the border of the anltrior Iip and the inner e Igo of the 
beard fringed wilb obtuse pioceasea Occipital plate with acute apex 
aeparated frt in bneo of doiaal a| ino by two transrerac platta and a araall 
median iHialerior one Venter with three aerlea ol acuia a lateral aerlea 
of long ones directed fiiwards on each aide and a row t f median acuta 
in contact with tilt in Scales everywlitic liispi 1 SupraUniporal perfi 
rations small numerous but rontialid by the inlegumonl Infiriirand 
Buponor aspects of caudal region flillentd and ae|>arated by an angular 
kti 1 from tbo aides 

Origin of dorsal fln immediately aboro that of the rcntral Caudal 
lobes acute epial Radii DT7 Pie YIS AID Pectorala 
reaching a little biyond base of venirala laltei barely reaching base of 
anal Twenty flee rowa oi scuta in lateral line 

Color light reddish yellow lhi;n. arc four large dutky spots along 
the lateral line tlie anterior enlarged and obscure A aerlei of corre 
apnnding dorsal apolB Caudal fln with thiee Terlical dusky bani which 
are aometimea broken into apota Other flns with a dii^ky ap t at baae 
the anal and dorsal with the apiooua ray entirely duaky Below atniw 
ciloT 

Total length 88 B mm length to baae of caudal fln 98 nim length 
to bate of anal 18 6 mm length to base of central 13 uim length to 
base of pectoral 7 S mm Interorbital width 5 B mm 

This Is the imallest of the Silundie here deeci ibed and la to be com 
pared with the Otoeinelvt affliiu already menilnned The angulauon and 
eleTstloQ of tlie nuchal region described b} Steindacliner ns chsracterletic 
of that species are here wanting and the Irlngc of the Ups u not figured 
nor described by bun The eje Is ooDsIdenbly smaller entering the 
length of the bead to the apex ol the occipital shield S 0 limes Instead of 
four limes In the 0 ajlnu there is a longitudinal lateral band instead 
of spots and the flns are not represented as spo'ted as is the case with the 
0 JlmbrioftM As compared with the 0 Jlsitbt the 0 fimbnatui dlffer- 
greatly In the luberoular and fhnged lip relating to it in this reepeot 
mnoh as the llUonotut lanor duet to the E Uptoehtlmi It it a smaller 
species than the 0 Jhxilu and is more brightly colored and with leu 
numerons lateral spou The TentiwI flns an relatively longer, and the 
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doraal f)a onginatca abovo their Imir ind not behind it os is the case In 
0 fltmlu 

Rin laeuliy Rin Grande do ^u1 numerous Bpecimcns 
In the many specimens of this species and the 0 flexUu in the collcc 
tion the ailipnsp fln spine is ronstantly wanting 

PlECOSTOMUS COUHRRSOHII Yal 

Oneadnlt specimen A young individual winch I snpposc to belong 
to this spi Lies exhibits the following characters 
Scuta not connected with each other anterior to tla posienor border of 
Ihe dorsal fin and consisting of a ineduu ossiflcalion onli each se itc sup 
porting a median eomb of bristle like teeth mhii h is longitudinal on most 
of them and is direeted obliquely upwards p >steriorl> on llu superolateral 
senes Resides the central omb taeli srute has a shorter one near its 
superior and inferior extremities Inferl ir surface as far as tho vent 
without gianules nr scales Seuta of laUral line, 28 1 rates of a longi 

tndinal angle on the posterior part of the supratompnral plate and of two 
near together on Ihe itostcrior part of the occipital Head marked with 
loarso gianular ridges which are little marked on the sulmrbital and in 
terorbital regions an I are replaced by fine lines on the anterior part 
of the occipital plate Muzzle aciiiiilnate oval viewed from above tip 
naked aidra without bristles Oocipilal bounded posteriorly by a single 
nuchal plate which It sepaiatodfrom thi liasal dorsal fin plate b} a second 
nuchal Lip large entire coarsely tuben ular Toelb about on each 
Bide Tlie humeral angle extends on two plates only 
Fin radii DI7 PI0 VI# AC The eye enters the length of 
the head to Die apex of the occipital plate six times three times lu tie 
muzzle, and 2 times in the luierorbltal space which is plane The 
base of the doraal hn Is as long as the space Rom its ]>ostcrior ray to hall 
way between the adipose tin and the lute of the caudal Flie pectoral 
extends a little beyond the base of the veniial and the veniral to a short 
distance beyond the posterior my of the anal fln I be infenor apex of 
the caudal fln is considerably longer than the iiiponor 
"nital length 47 mm length to base of caudal fln 11 mm length to 
base of anal fln, 23 mm length to ventral 17 mm lenglli lo base of 
pectoral, D mm , length of head to apex of ompital plate 18 mm Color 
in alcohol reddish brown an obscure dark shade about the base of tbo 
dorsal fln A tingle raw of dusky spots in each membranona space of 
the dorsal fln Caudal fln with about thiee oblique vertical cross rows of 
rnfona spoU 

The alngle specimen on which thb description Is founded is probably 
young, ytt various Indications point to lia being of imall sire at niatnniy 
The welUdeveloped Up and tuberclee are tbnee of a mature flab and the 
relatively small size of tho eye Indicate that lliilo change Is to be looked 
Ibr in the proportions of the bead It Is probable that tho defloienl omlll 
cation of ^0 anterior body platee n a character of Immatnrliy 
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PliKCOITOHUB ABFII OflAITBR Bp DOT 

Head wllli three obtuee angles the lateral extending posterior to the 
orbits the median obscure between the orbits but distinct on tbe oco pi 
tal plate Belly covered with granular scales which are collected Into 
Indistinct scuta posterior to the Up Posthumeral ndge short covering 
only four or five scuta Besi les this the scuta are not keekd 
but are distinctly angular on the donolateral and ventrolateral rows 
and traces ol keels ixist on tbe anterior scuta of the two median 
lateral rows Occipital plate bounded {xisterlorly by two scuta wlilrli 
are obtusely angulated and these are separated flrom the base of the dor 
sal spine by three transverst nuchal plates each of which has an obtuse 
lateral angle of tbe surfine Theie is a naked patch on the end of tbe 
mucrie which does not reach the superior surface bye small entering 
length of head eight times mu/rle five times and Interorbital space 8 75 
times 1 Bteral line of ecuta 80 All the scuta are rough with longitu 
dlnsl ridges but they are not very spinous Inferior and supenor sur 
faces of caudal peduncle flattened I ength of head entering total (with 
out caudal fln) three and one third times 

Base of dorsal fln equal space between Us posterior ray and a point half 
way between adipose and caudal flue First dorsal ray equal length of 
head shortest caudal rays equal ffoin end of muzzle to |>oslerlor border 
of orbit Radii D I 8 In three specimens I 9 in one P I fl VIS 
A 6 Pectoral extending to basal third of ventral ventral to posterior 
border of anal Teeth {| on each side the terminal portion elongate 
amber colored Length of median caudal rays 00 of length of bead 

Total length SlOmm length to base of caudal fln 198 mm tobaseof 
anal 122 mm to base of ventral 82 mm to base of pectoral 41 mm 
Length of head to posterior bonier of occipital plate 04 mm width of 
bead at opercular Assure of lateral angle 49 mm Length of specimen 
with dorsal radii I 9 270 mm 

Color above dark brown spotted anteriorly with dnsky below un 
spoittd light brown Ihere are two or three dusky spots on each scuta 
but these are not visible posterior to tbe dorsal fln Tbe head Is cloaely 
spotted with very small dnsky spots which are large and more distinct 
on the enpratemporal region where they have a diameter of about a mllll 
meter and are aepaimted by epeoea of about tbe earns diameters 1 he 
donal fln is coarsely spotted with duaky, there being one or two rows on 
eaoh Intersplnous membrsne The pectorals, ventrals and anal are siml 
larly spotted with a single row between the spines and the caudal fln Is 
unspotted 

Id general proporllona, and in the fln and scale fbrmnia this species 
resembles the P MeseMrsonM, but in vsrtons other respects it spparently 
Ttsombles the P eamtatui of Btelndschnar It differs from this species 
In the very obeouis or absent oarlnetlon. In the much emaller eye, and in 
tbe shorter best of the dorsal fln, aooordlng to Its dasolber It Is from 
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the Jutahy in Western Amseonla The f lur Rpccimene nf llie P aiptlo 
gmUr before me an. fhira the Jaruhy Rio (Imnde do Sul FIiIb species 
also appmxiinatps the P Umoiug ]<igeniii (ProrredM Cahf Aead Set 
1888 pp 167-8) from the (Jiaguay It Aicurding to the dcsciiplion 
this species lias the oeoipllal plate bordtred by a single nurhal iDsltad of 
by three, and the middle rays of the caudal fln are nearly f lual to the 
length of the head The poaldoraal region shnnld be rounded abovo and 
lielow whereas ii Is flallened, and tho flue and liclly an spotted In the 
P a$pUoga*ler the caudal fln and lielly are without markings 
Ibe l^eoitomvmretfent (Proeeedt Arademy PhUadtlphta 1874 
p 187) was founded on young individuals from Eastern Peru The Eigen 
manna state thoir inability to locate it In their system of Nematognaihl 
In their table of the ginus Plecostonius (Z e p 808) is a section a Inch 
includes species with the ventral Integument more or less scalelesa a 
character which Boulenger alleges to be more or lew untrustworthy In 
any case two specimens of the P vtreteeni of 60 mm In length have the 
belly smooth In one 0170 inin a few grannies appear ou the median 
line of the belly In one of 03 mm a band of granules extends from the 
anus to the coracoid bridge on the middle, line spreading and fading out 
laterally on the belly Supposing tho latter chararter to be retained to 
matdrlty (which Is uncertain) the P vtretetni differs from the species 
referred to the secuon with naked bellies by the Eigcnmanns Disregard 
Ing the sqnamatlon of the belly the former cetera the section aliith 
includes the P OtMrrAciui The 11 is 30-7 Bupere diary borders a little 
raised Tho triangular part of the occipital bone, Is bordered by two 
scuta on each side, and one scutum which touches the apex and none of 
them are angiilated Bexly seiales not keeled The base of the dorsal 
equals Its length from the adipose fln A few small spines at the inferior 
opercular angle Head and body unspotted All the fins spotted Appa 
renily neareat the P tMarwu Lueiken 
Oalliohtbts tamoafa Linn 

CoxTDORAS PAiRATua Jenyns C marmoratut Bteind Dmkeehr 
K Akad W««», 1B70 (see PI v. Fig 1) good figure 
About sixty specimens, varying in length from 8S mm to 70 mm I 
have examined shout flfly of these la order to sscertain whether there is 
any variation In the degree of extension of the coracoid bones over the 
pectoral region There Is no variation that of each side remaining widely 
separated from the corresponding one of the other side In all the sped 
mens Not having met with any varlsUon In any of the species in thir 
mpeot, I distinguished the spedes where tlie pectoral region Is endosed 
below by the ooraoolds, as s distinct genns retaining for it the name 
Oorydoraa and naming the sarlea with naked breast, Oostrodermus • Ac 
eonling to BlgeDmann,t the type of Oorydoraa, 0 punetalut L , posseisaa 

•Pneeub Amer PMm Boe 1R78 p m 

tAsMmiFA Amir Hcmalogiutln lew p 4U 
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Ihe chaiarler V lilch I liave nMigned to OnatrnJermua wlilcli is Uiercfnre 
the (ruL Coryilurna It iherifoie beconits ntcetsar) to give iIil genus 
willi unnoied tlioiax n new (.entilr Diime Tins I piopost shall he OsUn 
gnslrr The tj pc is the Cotydor n eg ut of Slcindaclmcr and llio only 
other species winch oau bo imsitivcly assigucd to it is according to 
IcigcDmann, the C ipUr dent Cabtcluau 

ICIITIIYOCH’HALI 

Prof Gill bos called luy allcnticm to an error which orrurs in niy 
paper on Iho classilication of Ashes pul>li<>he(l in IHTl ni the exchanged 
places ( f the genera Monoptcrus and 6ymb anchus Ihc chaisclirsof 
the one arc hy an Inadvertence ascribed to the other by an aeeidcnial 
exchange of the names 

Stubbamcuid^b 

fiTMBnaiicjitja mabbohaiub Bloch 

HAPLOHI 

Ctprimodohtid^ 

OiBARDUius CAUDiHACUi ATUS Ilenscl, Are/i f Nafutgetth 1870 p dS2 
Von Jhrlng iuttteattttf f Ilto Grand* do bul 1883 p 88 
Depth of body a little greater than length of bead Dorsal fin origliia 
ting above middle of anal Scales 88-8 Itadii D I 7 A 10 Eye 
one third bead exceeding length of lunrzle and 1 6 limes in interorbiial 
width Scales between Interorbital space and dorsal fln, 18 Yellowish 
with a black vertical spot on the thirteenth scale from the caudal fln 

PERCOMOnPHI 

CiCUUOA 

Crrhiciohla lrpidota Heckel, bteindachner, BtUber K Tfiea Akad 
Wms , 1874 p 88 

Nametoos speclnieni, evidently the common perch of the Jaenhy 

Orkrioicuia lacdstris Oust Bteindachner, BUibtr K Him Akad 
IKiss , Deo, 1674, p 18 

Form elongate, body compressed proOle gently dccurvcd fiom the 
flrat dorsal ray to the upper lip which Is lees produced than the prouii 
nenl mandible The length of the head is contained in ihe total 8 00 
times, and Into that of the head and body three times Depth of body 
contained In total S 0 times, and into ihat of bead and body 4 S times 
Eye not large, entering length of bead fl D times , twice in mnaxle with 
oat chin, and 1 0 times In Inierorbital space, which la slightly convex 
transversely Beales those of the lateral line fewer than those of the 
transverse rows, for the reason that on the anterior part of the body one 
lateral line scale is bounded by three scales of the timnsvene rows, and 
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on tho posterior part of the body nni lateral line scnle rnrreoponds to two 
transTerse rows llius tbo trnnsverso rows number 'll while thoro an 
only 40 In the lateral line 1 In radii l> \\ 14 A HI 'I V I 1 
P 17 Color browniBli abo7e and yellowiali 111 low III alt hoi Bides of 
body and bead with dorsal and anal flu railur 8]iiir dy spMicd wiih 
small lilark spots A ranch larger black s|Hit at the base of the caudal 
fln which IS not light bordered A black Imnd from the ej r the open ii 
lar border, and aniilher very distinct one from tho oyi hiwnwards ai ross 
the cheek Paired flue uniformly yell iwuh 
Total length, lUfl mm lingth to basi of caudal fln lfl‘1 ram length 
to iMse of anal llfl mm length to base of ventral 80 inm length to 
base of dorsal (anal) S3 mm 

The nunilierof transvene rows of acales is interim diatc in the genus 
while tho number of those Ireveraed by the literal line is smalhr than is 
mentioned by aulliora aa occurring in any known s|>eciee Tlu proiiil 
nence of the lower Jaw approximates a charieter of the 6 furtui Cu|mi of 
the upper Amar in but in that species tin tup of the head is flat and lion 
zonlal and nut coiive'C and deeiirved The scales are also 1 irgi r 
But three Bjieclmi us of this flsli were taken by Mr Smith The small 
eat measures Id? mm in total length and differs as a younger individual 
in the larger eye which eniois the head 4 79 times and e juals the Inter 
orbital wid41i Radii D \XII IJ A III 9 Scales ti the transverse 

series twice at numerous as those of the lateral line )>osioriorly aud thiei 
limes as numerous anteriorly Hesidee the blaek specks there is a row of 
eight dusky spots on the side of the body 

OBOPHaooB QYiiNoaEMTS Ilenso , Arch fu> Naturgnth 1870 p 61 
Von Jliring SuuuaiMr Fiteh* eon Uio OraiUU do Sul 1891 p J1 
I And four species of Qeophagtu In Uie Bmiib collection which diSi r 
u follows 

a Cheeks naked or neaily so 

Profile nearly straight eye one third bead , caudal fin emarginate an il 
soft rays 8 body oval smaller O ggmnogtnyt 

Profile of skull strongly convex at orbit eye one third head , outline of 
body contracting from first dorsal spine posteriorly caudal fln iron 
cate , anki soft rays 8 , smaller .. 0 eamurui 

aa Cheeks scaly 

Profile straight pieorblial bone wider caudal An trancste anal with 
elghtsofirays, eye one fourth bead 11,99 smaller Q brathyurui 
Profile straight, preorblul bone much wider eye more than four tunes 
In bead , body oval, 11,88, anal with nine soft rays , caudal An 

rounded, larger ... . 0 branlitntu 

Id each of the four ipeolee of Oeopbkgns ben described, the Inferior 
bounding fold of the Infbrlor Up b Interrupted at the middle line The 
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lamellirorm lobe of the flnt braoehlat erch le simple In the O qymnogmyt 
In O camwH* sod O braeAyum* Its border Is divided Into digitate pro 
cesses In iny specimen of G brattlu/uu the digitate processes are pres 
ent but rudimenial Ilensel has distinguished a species as chamc tensed 
among other points hy the absence of stales on the cheek Steinilacliner 
does nut apiwar to have met with this condition in the G bratUu/uu yet 
be riftrs Ileusel a species to the latter believing that the absence of 
scales from the cheek is an abnormaliiy probably most flequint dunng 
the spawning season I And the character on the conlmry t> be con 
stont In the eight specimens of O qymnogtnyi and G eamvru* whirh 
Bie of different sizes and ages and which are characterired by well 
marked pcculiariiits of the form of the head and the body I he scales 
are constantly present in five specimens of the G brachyurue which are 
of the same size as th ise of the O gymnogtnyt and 0 eamurui and 
are sasoelated with equally well marked s|>eclBc chamoters I believe 
with Von Jhring that Hensel is right in regarding the character os of 
speciflc value 

In the Oeophag ii gymnogenyi the anterior border of the orbit Is as far 
from end of murrle as the poaieriur liorder of the t rbit Is from the con 
vezity of the opercular border Profllo nearly siral{,bt dorsal fin not 
scaly at hose Cheek naked except a patch of five scales between the 
orbit and preopercle Preorbilal bone a little wider than tegumentary 

orbit Scales jt Fin radii D XIII 11, A III 6 Body deep the 
8 

depth contained in the length to base of caudal fln 2 88 times length of 
head In the same three times Pectoral fln reaching first soft ray of anal 
caudal fln openly einarglniite 

Color brown each scale with a paler centre A dark brown spot 
extends over the dorsum immediately In front of the dorsal fin and 
extends to the lateial line on each side Two dark spots below the spl 
nous dorsal fln and two below the soft dorsal above the lateral line A 
dark spot below the lateral line behind the superior opercular angle and 
another on the side below the rays il and xli of the spinous dorsal Dor 
sal and caudal fins dusky with rather numerous oval and round pale 
spots A dark spot on snperlor part of opercnlnm and one below eye 

Total length 107 mm length to hue of caudal fln BT mm length to 
base of anal 88 mm length to boie of ventral, 80 mm length of head 
■Ide 20 mm 

One epedmen 

GsoPBaaue oamurus sp nov 

Anterior border of orbit more distant fh>m end of mozile than the poi 
terloT border h ftom oonvex border of operoulnm Profile atrongly oon 
vex at and in front of the orUt Form moat elevated at the base of the 
dfliml fla, then tapering posterloriy Cheeks naked or with one or two 
obsoura scales Preorbltal bona a little wider than tegumeaury orbit 
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Scale* j* Fin radii D XIV 10 A 111 8 two out or leven ipcci 
7 

men* with the doraal spines Xllf and two wiih ihe s It rats of iho snal 
D Can Inl fln Irunrate GroaleM depth entering length minus ciudnl 
fln 2o ttinea l(n(,th of head in same time limes Dinmcier of e>p 
entenng head three times Ptctoral fln reaching first soft riy i f anal 

G dor brown each scale with a paler untro Ihc. spitting is similar 
to that of the 0 pymnoj^enye except th it the dorsal rtgi n is dusky ind 
without well deQned spots the saddle shi| ed black spot In finnt of tl o 
dorsal only remaining Utlow the lateral line on the mi Idle of the si le 
IS a strongly deflnid spot and trues of one bch nil the cpicl ivii le aie also 
visible A dark hir below the orbit which is alwent from most of the 
spicimLDs which have been somewhat bloachid by bIloIii I Fins 
spotted as In G qymnogtnyt 

'lotal length nim lcn|,th to hose of caiidil fln '*2 mm length to 
base of anal 48 mm length to base of ventral 2(1 mm length of bead on 
side 24 nim 

Seven sficcimens This spcties Is near the 0 gymnoi»ty» but differs 
much In the firm of the head aid body and in the Dumber of the rays of 
the doisal fln 

GeOPHAOCIS BRAaiTDRaa Sp DOV 

Anterior border of orbit about as fir (Vom the end of the muA/1e as 
from the convexity of the opercular border Prcorbilal bone distinctly 
longer than diameter of tegumentary orbit Profile siraight slightly 
concave at orbit Form of body to caudal peduncle an oblong oval 
s>4 

Cboeks with five rows of scales below orbit Scales j Fin radii P 

XIV fl A III 8 In two specimens the dorsal rays are XV OandXIIl 
10 and In the latter specimen the anal mys are III 0 in a thin speci 
men the anal rays are III 7 Caudal fln truncate Greatest depth 
entering the length minus the caudal fln 8 2 times length of bead enter 
Ing the same 2 75 times Diameter of eye entering side of head four 
times 

Color in alcohol brown the dorsal sod anal flns blackish Tlie color 
of the spinous pan of the former is varied by the presence of ol Ilque spou 
of a pale color which form stripes running upwards and bnekaards 
These transparent spots are wanting on the anal fln A black spot at 
base of first dorsal rays , another below the lateral line below the middle 
of the spInotM dorsal and a black bar below the eye 

Total length, 27 min length to base of caudal fln 70 mm length to 
base of anal, 09 mm , length to base of ventral, 80 mm , length of head 
28 mm 

Fire speolmens This species ft well distinguished Atom the speolee 
prerloosly described, by the smaller eye, and an abbreviation of the body 

FBOO AUBE FBllAM SOO XXXm 144 > FEIETRD KABOH 0, 1894. 
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poBterinrIy Tbo latter chnrarter reduicB the number »r scales of the 
lateral Ime and altera the relative propiirtioiis generally Tims the length 
of the (.nudil peduncle cqual<i that of the prcorhital bme to the orbit in 
the O gymnogengi It equala th< length <if that bone plus tliL diameter of 
tbo orbit The coloralioa of the flua la also peculiar 

GrorHAouB BiiAanuMBiB Qtiny and Oaimard, Btcindachner SUx6 K 
Wun Akad 1871 Utcembtr p Id 

Anterior border of orbit considerablv farther from the end of the nuiz 
ale than the posterior birder is from the convex edge of the opirculum 
The middle i f the length of the head fallB nctr the middle of tin pnpil 
Profllo Btruight and steeply descending Preorbital bone 1 71 liinLi aa 
long os the diameter ot the orbit Chteka with five rows of Bcales 

Form of body oval a little higher In front Scales .is Fid radii D 

VV II A III 0 Gieitcst depth two and one third times In length to 
liase of caud il fln h ngth of luad In suuc two and ibree quarter limes 
Diameter ot eye eutenng head 4 00 llines and twice in the inlcnirbiial 
width meaBured ovtr its Btrong convexity Cindal fln rounded Irun 
cate In the middle Us hisal portion scily throughout 
Color light brown in alcohol each bchIo with a paler centre a large 
black spot btlow ibe hitcntl line opp mile ihe middle ol llio spinous dor 
sal fln A few scaitcrtd pearl blue spots on the operculum aud on the 
scales posterior to it Caudal fln spinous duiaal and base of soft dorsal 
dusky the caudal with oval transparent spots and the spinous dorsal 
with a few oblique transparent aircaks directed upaaids posteriorly A 
few round tianspaient spoil at the posterior base of the soft dorsal 
Paired flns unspotted the anterior rays of the venlmls dusky 
Total length 103 mm , length to base of caudal flu 158 mm length 
to base of anal 103 mm length to base of sontrali 08 mm length of 
head, S4 mm 

Thia spet les agrees with the O ggmmgmgi and eamunt in Us scale for 
mule and with the O brae/igvrut in Us scaly cheek and coloration II 
differs fhim all of them in the more posleilor position of the eye and 
length of preorbilal bone, and in the shape ol the caudal fln In some 
mspecls U agrees with the Oeophngv$ rnttroltpii of Quntlier * but in that 
flsh the eye has a much more posterior position There is but one sped 
men of the 0 hratUttima in the collection 

Acara nTBAMERA Ileckel Bratd Fluit FUeke, Ann dtrWttn Jfus , 11, 
p 841 Steindachner Sifsbsr Wttn Akad, 1875 January p 0 
Numerons spedmens Dr SielndacliDer having endeavored to show 
that the A flaviiaMt Cope, Is Identical with this spedes 1 embrace the 
preaent opportanlty of making a direct oompansun With five sped 
• Odal FUm Brit Mm W p HI 
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mens < f the A fliul tbru bef ire me 1 fln 1 that Uicro are hi t iw o t w s of 
scales on the rhech one low ( n the inkn r 1 inh f il c ] n |Krch and 
one on the inu rupeicle as 1 have n^urLd and dtsciibLd In A tttn 
men i thtri. are three rows on the (lietk nn 1 n ne n ll e pre pi iilu ui 1 
interopercle as diseribed by Steludmliiicr The priorhiiil bone is only 
(hi the Iismeler of the oibit in A fltmlabnt as in ll e y uni,cr A t Irt 
men The front belMieeuthe orhiU U abs Iiilcly Hi in A flnttibiu 
while It IS convex at the borders in A teti imera All the sptc mens of 
A ytaetfa&rts hare WI d rsul spines In ill the I iwor lip is c ii-piu 
ously yellow a clinnu ter not present in tin f Mromet i in uiyc Ikcl in 
nor dcBcnlied by auih irs 1 be absence of this characteristic maik is the 
only fault In my fiaUre * 

Acasa aoiuchtiion Othr Btelndacliner Mliinr K 'fiu.n ALjI 1874 
DecLmlKr p 4 


SUM H Ain 


The species enumerated in the preceding pages are distributed in fami 
las os lullows 


Clapeidtc 

Cbaracinida 

Sternopygida. 

SilnridcB 

byrnbranchida, 

Cypiinudontldm 

CichlidiB 


N w w 

T tal <iti era Spi > 

1 0 0 

1 ? t 9 

2 0 0 

14 0 e 

10 0 

1 0 0 

8 0 a 


Total 


42 d 17 


Betides the addition of seventeen species to the fauna of the Tocuhy 
nver Hve genera are intiodaced hour of these are Charscinlda viz 
Asipbonichthys Chonmycterus Diapoma and Fsendocorynopoma Of 
these the first three are new to science and tbi last baa been previously 
known ffam the drainage of the La Plata only The fifth genus is 
Sternopygus which has not been enumerated by previous authors os 
found in the Jacuby nver 


KOTE 

Mr Smith obtained near Ohapada In Matto Orosao from the head 
waters of the Paraguay luragonopt»nit luuatu* bteind and T moor» 
Buul From the head waters of the Tocantins not fltr from (he same lo 
oallty be obtolned a spedes cloee to the T eauthnaeulatuM Qtbr 

• rneeiii Aeadm^ fUta. isn p »fi PI al Flf 4 
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EXPLANATION OF PLATBB. 

FIgurei all natiinl bIu anleta oUierwlsa stated 
PliBTB IV. 

Fig. 1. XtpKorhmfhut brathyttphalvM Cope; a. head from above. 
PUkTB V 

Fig. y. AnpAeiiieAfAyi itanoplmit Cope 
3. OhorimteUinu ttnvii Cope. 

A Dttipoma Cope 

6 ntragonopitrui pliodiu Cope. 

Platk VI. 

Fig. 0 TelragonopUrutJaeuhitn$iiCoiie. 

7. Tttragoitoptenu latietpt Cope, 

8, T«(rap<mep«eui rigtHmaniiiorum Cope. 

0. OKiroda* monodm Cope. 

PUTK VII. 

Fig. 10. NAamdeUa ftramiiMa Cope. 

11. IBKmotut hptoehOuM Cope, a Head from above | natoral size, 
b. Head from below. 

13. Bltonotu* lavtor Cope. a. Head from above | nataral ifie, 
b. Head (tarn below. 

18. Ofoefneltie JlwiU$ Cope, a Head from above | naturel ilze, 
b. Head from below. 

Puts VIII. 

Fig. lA AreMtoMtM lupHogmiUr Cope, } natural elae. a. head from 
below X J. 

10. LorUaria eadta Hensel, from aide. •. From above; b From 
below I aatnral alae. 

Flati IZ. 

Fig. 10. OtoefaelM JlaiOrMiia Cope. a. Head from above X )) t & 
Head from below X 3. 

17. Otopkagvt^uminu Cope. 

16. OeefAagw'wweAiriirM Cope. 








/faedxpMdyU. 
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On (A« i8(ru«(ur« of the Scull in the neeioiaurtan Bepitlia, and on Two New 
Bpeeiee from the Upper Cretaeeoue. 

Bp B B Cope 

(Bead before the Anerxtan Philoeophceal Soeietg, February t, 1894 ) 

Prof 8 W Williilon bu described In the l^oceedinge of the Kaneae 
Academy of ileienee fur 16M, tbe skall nod part of the skelotiin ot a 
Pleeloaaurold from the Niobrara Cretaeeoue of EaDana, under tho nau'e of 
OimoUaeaume enotti Through the kindnraa of Prof. WilIlstoD, I have 
had the opportunity to examine the apeolmen, and I have been able to 
make tome obaervailODs on the structure of the skull, which supplies an 
Important dealderalum In our Information on the subject. 

In a paper In which I endeavor to trace the homologies of the cranial 
ban of the Reptllla,* I ascribe f to the Sauropterygla a single pustorbiial 
ardi, and slate that the available evidence la to the effect that this It the 
zygomatic I remark, "The supratemporal has ho anterior conneciluDs 
acoordlng to thb author ** (Von Heyer on Notbosanras}, " and the supra- 
mastoid la not described. From all that I can gather from Owen’s flguroa 
and descriptions ofriaslosaurus, tbe struotnre Is tbe same, wbloh Is coo- 
firmed by observation on such Imperfect specimens as are accessible to me ’’ 

Examination of WlUlston’s sp^men shows that there Is but one postor- 
bltal bar, and that this la partly tbe zygomatic, since it extends to the 
distal extremity of the quadrate, and encloses with It a small zygomatic or 
qaadcatojugal bone. But tbe posterior part of the arch Includes also a 
large suptHtempural, as In many Testndlnata. Above the supratemporal, 
and forming the parietomastoid arob, lathe separate element which I have 
referred to In the above quotation as supratemporal, but which It is now 
clear la the anpramaatold. It Is then homologous with tbe element In 
lebthyosanrua and In the Ootylasaurls, which I have called by that name 
This discovery erubles me to demonstrate the correctness of my supposi¬ 
tion made In the paper already quoted (pp 111-89), that the postero-lateral 
proosuof the parietal bone, so charaotorisUc of Bphenodon and Lacertllla, 
really Includes the supramastold element. There Is no question about 
tho dlatlnetneuof this eloment ftam tbe parietal In the CImollasaurus, and 
the sntnre Is shown In the ouUIrM figures given by Wllllston In bis dosorlp- 
tlou referred to. The euture between It and tbe supratemporal la not to 
dlitinet, but la nevertheleee visible. Tbe Ibltowlng figure Is copied from 
Wllllston, with the saimes Inserted as I observed them. 

• "On the Bomoluelss of the FostsitoTCranial Asshm In ths BeptOls," Ihaw. dmer 
JMaa Sba, Ml, y. U. 

tL a. Ml. 
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I rmbrace (be pretent oppurlunily to correct an error Into wlitch I mad 
reitendy red wUon naming the eloaicnte of the cranium In tho Culy 
lotauriu in ibo cuay above i|notti1 That segment which forme the 
lateral angle of the tuperiur table of tho skull in the Cotylue lurian rap 
lilee the Stigicoplialoue batmalilans and many fleliie le then termed the 
01 %ntere tlaia adei Cuvier It is however not hie intcrcnlare hut his 
exurnal oiLipiial Thiv le the epiotioof Huxley but ne it le nut liumo 
logout with that element in tho Ucptilm it retiuirea another name I 
pioi>oeo that It be rolled the o« (lAubire or the tabular bone I do not 
know of any replllet other than the Cotyloaaiina In which it la preaoiu 
(ato PI X hb) 

1 refer In thia connection to a taxonomic qiiealion whicli dependa on a 
correct knowledge oflba pot tenor part of the. IlipliliaD thull Huxley* 
referred the Trlaaalc geuua Talarpelun to the Larerlilia ai d I alterwardif 
endeavored to tliow that lint genut together with Rhynchoeaurut 
Hypenidapeilou and Seuroaternum belong to the Rhyncliocephalia In 
thia I have been fullnwed by mott autbori who havo tlnoe treated of the 
lubjcot ARer a aludy of the cmnial arches I became convinced that 
these genera could not he Ubyncbocepballa,} since they possess but one 
postorhltal bar while the lUiynaliocephalia poaaesa two In the papen 
cited below I placed them In the Tberomora in the aabdlvtalon Progano 
lauiia aud oaaoclated with them the Proleruoaurdda It hoe become evi 
dent that tbu is their true position, and that they are not (kr removed 
fhim the Aaomodonlla, with which they were nearly contemporary in 

• Qviiftnfy JtMn Mag tnnWy London ISSt p 4t 

tiVnmd* Amtr Aim Adv ad 1S70 Vol ziz p X« 

t Spnopsli ef ms Flunlllsi of VsTlsbiata Amtrlm MaiunUd Oet 1M SpOoSiu 
OflAthtram loUOnta (Sue qrAaiuplHiiia July IBS] p 89L 
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lime It II doubtflil «bLtbi.r tin fimily of Uic ATcininiirid i on which 
the ProgniioBauimn onici w \s fiuuKI h} Tliir really lil nta to thii 
Bcnca Willie llio ftenua Prurol plioii Owen rr il ably dma 1 liii gi niia liai 
been roganlid ni the type of i group the Pi Moloph min i by Seeley and 
Iho geuua Proterosaurui has btrii liindc the type of anolher gioiip by the 
lame aulh ir under iho name of I’loloioiiiiiria I have sli wn that the 
poRlorhiial bar of llic Ptlycjiniiii (fTlicri lmta)i'4 hirer nt friiiitliat 
of the Anoiiiod mill and tint the ( otyluanirii (Pin im in i) is tnlin ly 
diaiiiicl as in order The ThLioiiiiia as in idtr will thin inilulo the 
lubordcrs PI ico loiita Protcrosiurin an 1 Aiioni id inta Hit pi blLiiiali 
cal g< ni ra above named w ill nil full within thi IiiuiIb of the I rulerosaiiria 
ai I li ivL defliiod it under the name of Proganosaiina 

Pmbai iiiAs ciRcniosus gen etsp nov 
thar gtn (/crMcal rertebris short with the psmpo]>Ii>sis and dia 
popliysu distinct at the Imae and artitulating fitely with the iiiititim 
Articular faces of tlioctntmc ncave in the ccrvhaland di rsal rigi ns 
Suture of IK uiul aich with centrum peisistcnt 
The limbs of this melius are n it certainly known The tlirci Terlebrw 
on wliieli It IS established wert t mnd associated with a consi h mble n im 
her ( f the vcrli lire of > lasmosaurus and a number of b >nos of the an bis 
and exiromiiies The pmpt r location of the lattt r has not y et been made 
This IS a short nocked giiiiis and nee I not becompiretl eipiiinlly with 
Plesiosaiuiis 1 losmoaaurus and Polycotylus It dillers fiom L rm lutci 
Oruphosaurus find 1 nnucromerum In the dislinclnesa of the basal pirla of 
the dia and panipophysca and from the first two in ihe stiong loncavily 
of the vertebral centra It approaches nearest in its veitibril tharaciers 
to Pliasaunii but here the dorsal virUhio are nmpliiplatym as in 
Plesiosaurus I nolo boro that the vertebral tharaciersof 1 riiiaeromenim 
Cragin as described by him * agree with those of Orophosaurus f 
Char iptcrf Ccrvieal centrum a regular transverse wide oval without 
lateral longitudinal angulation Uia and parapopbysial facets c imjirt sued 
BO os to he vertical and occupyinga line from near the level of the inferior 
face to the base of the neural arch and fused together at their bases The 
hoses of the dia and parapopliyses (which are lost) were thus vertically 
compressed, presenting a character difTereni from ilial of any Plesiosaurold 
known to me On other cervlcala than the single one presorved this char 
Oder may not be so pronounced but It is not likely to have been eotliely' 
wanting on any of them The outllnei of the dorsal Torlebral centra are 
circular, and the slightly concave sides ore wlihont angulation The 
fosea for the neurapophysw Is an anteroposterior oval, which does not 
extend over the entire length of the centrntn Arches lust, except the 
bases, which adhere within the fueew An epiphysis like band of ver 
ilcolly lined ear(lsc% narrows the median longitudinally lined snrfoce of 
• isKrloM laS p Mt 1891 p 171 

^Antrim Si^vetid 1887 p ASA 
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tho mlddlf) portion oflbO iinrfKce of the centmin espoclally at the midd’e 
line below where It la thickened A large foimmen on each aide of the 
tnidUle line below and a large one below the parapmphyais in the cei t tal 
and lielow the neurap iphyila In the doraal centra 8 ime siiiallur onea on 
the HI lea of the dorsals Surfaces of the centra smooth Neural canal 


narrow 

Meaturementt MV 

^ antcmpoaienor 

Diameters of cervical centrum c transverse HI 

(vertical 76 

Virtual diameterofeommon base c fdia slid paraiaiphyiiis 07 
Diaii cterH of base orparapt physis { ^ " 

{ anlerr poslenor 74 

transverse 00 

vertical 06 

Width r neural canal at hose 10 

Depth of concavity of (riitrum 14 


Tills IS a sptcies of large sire the ugh not equal in dimensions to the 
known sperlts of Llasmtsaurus It was found In the upiier Cretaceous 
bed of the Pierre epoch st the Big Bend of the Missruri river lu South 
Dakota It was presented to the Academy rf Naluril ‘'ctnccsbyMr 
John II Charles al Sioui City together with the remains of FI tsniosau 
ms bet w mentioned I wish to express my sense of the obligation under 
which Mr Charles bos placed the Academy and myself by Ills liberality 
in this and other matters 

LLAeMOSAURUa IRTERIIIUIUS sp noT 

Eaiahllsbed on a aenea of nineteen vertebra of the cervical and 
anterior dorsal regions of sn Individual from the Pierre formation of South 
Dakota 

The vertebral centra are the shorteat known In the genns approaching 
the CImoliasauma in proponiona The median and anterior cervicala dia 
play the compressed form eharactenstic of Elssmosanras alihongh they 
are ahorter than in the three known speclea of that genns The posterior 
median cervical vertebra are depres^ but the centra of the posterior 
members of that series are leas depressed and they Increase In length less 
rapidly than they do In depth 1 heynre shorter atisolutely and relatively 
than In the E orURtalu Cope, to which this speclea w most nearly related 
In the anterior doisals the depth exceeds the length of the centram while 
In the E onntalu the depth Is about two thirds the length The oerri 
cals exhibit an angle of the lateral anriace about half way between the 
dlapopbysiB and neunpophysis The angle diaappeara on the anterior 
doisala The superior and inferior outlinea of the articular fkoca are not 
emarginate or concave medially, which they are In the E cnenfaKi 
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The latcrnl waIN of the centra neir to ilir articular facra iil in iikid with 
stroui; latliLr sharp iidgus which an icpiritod ly gruiLS f >.i\crnl 
tiuiLi Ihcir width 

MeuuremriU mm 

/anlcr paslcri r 'll 

Diaiiicltra of an anterior w-rvical ) transverse 44 

(virtual 4) 

/ anterop stir or 7fl 

Di mu tors of a median rervical < Irinsverrc '*!) 

( vt meal ( 1 

^ anlero|) 08 tcrii)r "H 

Dianietc m ufa poeteriar rervieil < tmusvurtie 107 

i vortical St 

r anterop isUrn r 74 

Diiinetcra of an antCMor dunnl < transverse 00 

t veitical 00 

Tlioapcr linen was found with that of the Kmbapktat rircul st« at the 

Big Bend ol the 'Missouri m boiilh Dakota and was presented lo the 
museum of the Academy of Natiiral Sciences hy Hr John II Charles of 
Sioux City la 
Elasmosaurub sp 

Prof N II 'Winchell sent mo for < xamlnation a iKirtion of the ecitehral 
column of a Plestueaurold fioro the Niobrara Cretaceous ol Dakott (exact 
locality not known) which consists of f irty three centra and put lions ut 
the arches and limbs It is one of the shorter necked forms of tin gi nus 
resembling the H tnUrmfdia$ In the pro|Mirtloug of its eervical verttbnB 
The dorsals aie relatively larger but they are all with most ol the cervi 
cals so distorted by pressure that it is impossible to charaeterire the 
speeles 

£X1 LAMATIOR OF PliATF 

Permian md Trlasslo Cotylosnuria and Stegocephali 
Fig 1 Witlodontaurui fftganttut Jaeger nat sixe fiora the Trias 
of Germany From Froas 

Fig 3 Cfulonyx raptdeiu Cope, ^ Bst size, from the Permian of 
Texas 

Fig a AinofieAiis m»galopt Cope , nearly nat size ffom the Poimitn 
oflexae 

Fig 4 Pnntglui oordatui Cope, nearly half nat lire from the Per 
mian of Texae 

LetUnng 

Tloh , Oetabnlare, Aie , Bupraoccipftal, An Supramestoid 1st Supra 
temporal Z, Zygomatic (qnadiatojugal) . A# . Poitorblul, nf Poet 
frontal, F, Parietal ,F, FronUl. Ptf, Ptaf)rontal, J, Jugal Q, Quad 
rate , L , Lachrymal, JMv , HaxUI^ , N , Nasal, Pm/a , Premaxillary 
raoo AlIBB. FHILOe eoo. ZXKIU, 144 O PBIMnS MARCH 24 . 1894 
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ForeiU oj Ftnntyltaitia 

By J 1 RoVitorl Botwwt ^f^.mber of the Pen/uylvanta Forttlry 
Commxmon 

{Rend befoTi the American Philoioph%cal Society, Mirch 2 

E^ict 8liti«liC8 DR tolbc forest area are as 3el n>t available Tor thr 
hialt of Pennsylvania It is true that wi can apeak wiili aonie cenamly 
of the ana of onr State a Inch is devoted to farming Inlcieslt Deduct 
mg tlimfmm the knoa n nn aorUie State vinald however at ill leave us very 
wide of an exact staleiiiLnt as t > the aiLi i tailly covered by a groatli 
ol wood which IS now or ever will lo priMliirtivi fortal land Tlieiu 
woul I remain iinnccoiinlid fir the apice civetod by cities towns an 1 
villages by minis whin the suifiico Is allowed to remain nnulilized 
because the wialth below dwarfs its importance and because the aui 
roundings are not favoialilo to prodiic Ion of trees and Isatly theie 
would remain the lact that sn en trinoiia pcTcentage of the reputed wood¬ 
land Is now producing timber ol the stowest growing and bast valuable 
kinds of wood if indeed it should be designated as wood at all It will 
be howevci an approximate statement btsed upon the repoits of our 
assosanra for the year IRDJ to an} that wo hive accounted for 16 350 887 
acres of cleared land and 0 110 8jO acres of woodland This will at 
least falil} represent fanning I locl and the area covered by woody growth 
of some kind and may aflord a basis for compulation ns to the condlilon 
of things which sAeuhl exist Dy the above sialisiics we may account 
for about 91 S11 000 acres of farm and woodland Ihls however leaves 
from four to six millions of acres of oui Stale area to be accounted for ns 
loming neither under fainiingnor forest cooditiona at present Nomi 
nally wo have ni arly 10 per cent of onr area In trees, If we accept our 
assessors statements as a basis ot calculaii in 

For convenience sake this paper will be divided thus 

I The Kinds of Timber producing Trees In Pennsylvania 

II Most Important Timber producing Areas In Pennsylvania 

III Conflguration of the Slate in Relation to Grow tli of 1 imber 

IV Kates of Growth of Most Important Kinds of Tlmher 

V Obstacles to the Growth of Timber 

(а) Natural Obstacles 

(б) Obstacles due to Human Agencies 

VI Relation of the Cummonwealih to Forest Restoration 
VII Methods of Forest Restoration 

I ThF Kun» or TiKBIR PRODOCIRO TBKXS UI PRHHSTLTAllia 

The list of such trees Indigenous to our Slate, which are of sufflolent 
sise, or In snfBdent abundance to be of commercial Importance, numbers 
seventy eight species and Is as follows 
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3 Magn ilia g1 iiica T 
3 Mignolia aruminata L 
j \f ignolla tnpetala L 
I I irlodeodron lulipifim I 
3 Tilli VmprK'an'i T 
3 I Ilia liLter phjlla Vent 
8 Ilex opaca Ait 
3 Ilex mom If liOrat 
1 A icului uctan Ira M ireLi til 
I ^Mculufl glalira Willcl 
3 Acer Fenn<iylvamca L 
1 Acer Bipcliarlniim Wang 
3 Acerdasyctrpum hlirli 
3 Acer rubriim I 
I Megundn Hc^midea Mceocli 
3 Rliiii typhiaa L 
1 U binia pieudacacia L 

1 Oymnocltdns C ana lens • I tin 
) Oloditacliii triicanthoa L 

3 Prunua Americana Maraliall 
3 Prunua AlUgbanleuala Porter 
S Prunua leroilna S/hrli 
8 Pynii cotonarla L 
3 Pyrua Americana DC 
8 Cralecgua cocci nca L 
8 Cratagua punitaia Tacq 
3 C ratagiM Crua galll 
3 Liquidambar Siyracidua L 
3 CiirnuB 11 nda L 
8 Cornua alicrnifolla L f 
3 Nyaaa ayUailca Marahall 
8 Oxydendrum arborenm Dt 

2 Diiapyroa Yirginiana L 

1 F/axInua Americana L 

3 Fraxlnua pubracena Lam 

2 Fraxinua rlridli HIchx f 

3 Frexlnna asmbucifolia Lam 
a CblunanthUB Virglnioa L 

3 Catalpa bignonloidea Walt 


Sweet bny nr awamp laurel 

C ucumber trie 

U iibnll i tree 

Tulip poplar 

n laaw j d 

Wliito 1 imwo 1 

Anurif in li illy 

Miuiilinl lly 

bwcei buckeye 

Dili I but key e 

Striped maplf. 

Sugar maple 
White or silver maple 
lied or awamp mapli 
Hox tldir 
Stubborn aumacli 
I oriiat 

Kentucky coffei. tree 
Honey I icuBt 
Wild yellow or red plum 
Allegheny plum 
Wil 1 black cherry 
Crab apple 

American mountain nab 
Bcarlet linw or wliiletborn 
Bliukthorn or pear haw 
Corkai ur or NewcBBllo thorn 
Sweet gum tree or bilstod 
Dogwood or flowering dogwood 
Altern ite leaved dogwood 
Sour gum, tupelo peppendge 
Sorrel tree lour wood 
PerBimmun 
White Bill 
Bed aah 
Green ash 

Black hoop ground, or water ash 
Fringe tree 

Calnlpa Indian bean cigar tree 


Thu tree li not a native of Pennaylvania but la becoming rapidly and 
generally nntaraliaed and la likely to be of oonalderable Importance 
Fur ihla reaaon I have inoluded it In my lut 

9 Baeaaftms offlelnale Ifeea 6aiaafl«4 

9 Ulmns folva Hlohx Slippery elm red elm 

1 Ulmoi Amerkana L . % White elm, Amfrloan elm 
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2 C( Ilia OLCidcntalla L Tlackbcrry nettle tree 

2 m iniB rulini T Red mulberry 

2 PlatiiiUB ocLldLulaliB L Buttonwood sycamore 

i JugUuB clncroa L Butternut while w tinut 

1 Jugl ins nigra I Black walnut 

1 Carya alba Nutt Sbillliark or sliagbark hickory 

J Carya sulcata Nutt Big shLllliark klug nut 

1 larya tomentosa Nutt While heart hickory mother nut 

1 Caryi porcina \utt I’lg nut or broom hickory 

2 Carya aiuaru Nuit Sa unp hickory or billorniit 

2 Betula leiita L Cherry Bweit or blaik birch 

2 Betula liitot Michz f 'kelliw orgray birch 

2 Betula iKipulifolia Ait While birch 

2 Betula pipyrlfera Mirahall Piper or canoe birch 

2 Betula nigra L Bed nr river birch 

S (iBlrya Vlrglnica Willd II p hombeam leverwood 

8 Cir| inuB C aroliniana Walter II irubeain blue or water beach 

1 (jueicuB ollw I While oak 

1 Quercus stellata Wuug Post or ir m oak 

2 Quenus marrocarpa Michi Bur oak overcup oak 

2 Qui rcua bic ilor Willd 6wam[r white oak 

1 ({uercuB Frioui L Chestnut oak roek cheatnut oak 

1 Queieus Muhlonbergii tngelm Yellow oak chestnut oak 
1 (juercuB rubra I Red oak 

1 QueicuB coccinea Wang Scarlet oak 

1 QuereUB coccinea var tinctorlaQray Black or yellow barked oak 

2 lerrUB palustns Uu Roi bwamp or pin oak 

8 Quercus Talcata MIchz Spanish oak 

3 (juercuB nigra J Black jack or barren oak 

8 Quercus Irobricarla Michx lAurel oak shingle oak 

8 Quercoa Fhellos L Willow oak 

1 Castanea aativa Mill rar Amencana 

Gray Chestnut 

8 Castanea pumlla Hill Chinquapin 

8 Fagns ferruginea Alt Beech 

There appears to be no native willow of sufflclent importance to merit 
a place In this list 

1 Pinos Btrobus L White pine 

1 Pious rlgida Miller Pitch pine 

Under the pitch pine the Pennsylvania Inmberman groups what he 
recognizes as yellow and Jack pine 

2 Pinna pungens Michx t Pridily pine poverty pine, table 

mountain ^e 


t Pinna loops Alt 
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8 PiuuB mill! MIchx 

3 PiQui nalnoM Ait 

2 Picea nigra I Ink 

1 Tsuga C anndQnBit Carr 

3 Allies balsamcn Miller 

2 Lanx Amirieaiia Miolix 
31 liuya occidLnlalls L 


Sliiirt leavcil yclloir pine, jellow 
pine 

Norway pine rcil pine 
Black spruce 
Hemlock 

Bnisiin balsam (Ir 
Ilackmalark larcb tamarack 
Arbor vita 


The above trees I have divided into a first mcouiI and tliir 1 (lass and 
designated the class by a corresponding figure to tin left or llio name 
Commercial im|Mirlan(f and abundance arc made the basis of tins am 
flcial classificalion the only merit of which is Ihit it a ill serve to 
impress certain leading facts 

Ihe nomendiluic adopted is that of (Imy s Miniinl of Bifoni/ wliicb 
will romiin the popular aulliorlty until suiMrseded by a more modern 
book 


II Most luconTSKr Timbbb pRODDciua Abbas i<« Pbhnsvivama 

The words most imp irtant’ timtu r producing areas are ofcouiw m 
one sense, relaiivt bcc luse they carry a twofold nuanlng t r imporianl 
as to quantity pnaluccd and important as to the uses made of each kind 
of wood In one sense we might consider hemlock and white pine the 
most important fur Pennsylvania because the former is a cliiratUnstic 
tree of our State and the latter one of immense commercial imporiauco 
We shall however use the words more csiieeially lu regard lo the qiianti 
lies product (1 on land which may be regarded ss by nature better ad ipted 
to the growth of timlier treis than to any other purpose 

Tills would naturally suggest the mountainaicis of the CoramonwesUh 
It must be remembered however that an exclusive consideration of these 
rogioni would praetlLally exclude the soil on which our best white oak 
black walnut ash, tulip poplar and linden have grown Fnrtherniore 
land now of more value for agncultunl purposes than for any other uses 
might hy some change In price of crops or by other commercial perturba 
lioos be ultimately found of greater vulne in pimlucilon of some quick 
growing kind of timber This chance is quite wiihln the limits of pos 
slbllityin the cose for example of the chestnut tree If the fimt should 
ever become as In Southern Kurope an Imporunt artlole of food and a 
stimulus be given to the production of choice varieties of the tiee Indeed 
It Is by no means certain that wo shall uot very soon have an example In 
the Increased demand for young chestnut aa ^ source of supply for tannin 

Extending northeast Bum the aouthera border nfthe State Ihrongh the 
central third is a region of varied topogimphioal characters Much of It is 
mountainous and rooky, aud but tor the poaslble discovery of mineral 
raaonroes and thoae already known, la of no value except for the growth 
of limber The actual area of the land of this ohancter la not yet 
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arcuraiely Jelcrmlncd, IhaugU it will proMbly aggiegate not liisa ilian 
SOQO nqnnre miles Once Ihe limber 1h removed Tnim surh Und, under 
presoni condltlnns IL bet'oinos iiul only an uoproducUra area to the Slate, 
but too rreqiienily a nunery of floods during tbo Uina of moiling snows 
and In peiloda of unusual rainfall Tbo Coinmonwealth has, thorofore, a 
double Induccmont lo restnrr It to Its normal rondllinn, rlihor by dlrerl 
carp, nr by such wlao legislation as will enable (hr uwueis lu do so 

What this li-gislailou will, or, should be, depends veiy largely on the 
condition of the owners of this Umber producing area For cvamplc, lu 
Ihe Hiatc of New York the mountain areas—Adlrondacks and Catskills— 
are comp trail vely Isolated Slate possosslou there seems not only the 
probable, hut Ihe natural thing, when one considers that those same 
mountain regions are most Importint as water sheds for the eastern psits 
of that Common wealth. 

On tbo contrary. In tills State the mountain areas are quite too large to 
encourage the idea tbit they over will, or over should, liccome Iho 
pro|>crty of the State In short, they will most likely remain In ibe bands 
of the small land bolder, and the legislation inteuded fur such areas must, 
Irom the nature of the case, bo chiefly adapted to bis needs 

Considering the counties of the SUte nlphabotlcslly. It appears that the 
cleared and the forest acreage of the OommonwcalUi Is as follows: 


TMt Skomng tehat IHruntaga of tht Satire Aereage of Kaeli County i* 
Timber Land 
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2 LOuntiLY not fiillj rtporlol 
i'i have lets than 2 > per cent of timb'r land 

27 ' more 21 Ins than SO 


Total 25 510 213 

2> 110 ) 0 110 826 (3» » , nearly 
or 0 31 neatly 

Tliirly Arc 0 10 jt < f the land reported in timber 


From the abiva it will lie bold tint there are fifty two coiintle* w i we 
area of timber Uni I* loss than fifty per cent of that of the eounly 
There ire ol these seventeen whose area u less than twenty per cent of 
the entile are v ol the county 

Oniheolh r hind there are fiurcinntiis where the area rtmtinini; in 
timber IS at least seventy five percent of the entire icreaKcofthi eounly 
The assessors reports d > not represent the entire acreaki of the c lunlies 
as n ruU They arc also fuilty or lallier misleading betause much of 
wh It IS then cUssifled as timber land le not sueb in auy preaeut produc 
live sense Linion an I Mifilin r nntios arc good ill islratioiis This re 
mark Is not designed to cast any diseredit on tlieir w >rk There tre good 
reasons wh\ they could make no neaier appr lach to an cvsct statement 
and the wonder is that tliej hive dine si well I rim four of the e mo 
tiee D I tx let rep lit h IS been bod It is quite clear tbit of this I'lirly five 
pir cent not less than oue fourth la pridneing nothing that ahould bo 
called Umber 


III CoNriaoRATioH or tok Brarr m Relation to rns Qrowth 

or llMBER 

In the present ronditlon of affurs In this Cominonweallh it Is safe to 
assume that Ian I wbic h Is too poor to yield remunerative crops h id batter 
bo devoted to the growth of something else than the growth of cereals or 
to put the pioposiilon more broadly agrlcullnre on sneb ground does not 
pay 1 o this one may odd another pro|iosillon which iminee partly as a 
sequence of the first t » that land so steep as to be farmed at a disad 
vantage nnless It is specially adapted to grazing tending to become Impov 
erlsbed by the mashing away ol the elements of lertlllty and requiring 
eonilant restorative measnres Is not remunerative under ordinary agn 
culture and therefore ahould be restored to growth of timber It Is to be 
observed that these statemenU are made not as a boais for any btate Inter 
ferenoe but merely as suggestions fir the Individual land owner 
The most Important timber trees of this Bute are white pine, hemlock. 
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-wbltLoak rorkmk piUhpine shtllbarkand pignulhickory black walnut 
locnat and chestnut Of these the wliiii |>inL is a In e of wide geographl 
cal range and o( equally wide p iwera of adaptation to e luditions of soil 
and cllinnle Originally it grow mort. or leas (omiiioiily.llii ugh the 
Slate Oom the northern to the southern boundary aril moat abundantly 
along the central mrndian It is especially noteworthy th it though its 
favorite locality was on the higher poonr soils where wbtn onu 
cleared the land bad lltlli. agricultural valiii. that it allll grow liixuri 
antly on some of thi lower richer lands What the origin il i ite of rc 
piodiiclion over most of its area was cannot now bo answc nd with cer 
tainly It is however safe to say tint on the s il best adipt d to its 
growth in the ccnlinl part of Pt.nnsylvanin one. may ex|wct to see a tree, 
of this sjiecics grow In frotii (Ifly five to sixty (lit years to a diamiter at 
two feet aliove the ground of (ruin eighteen to twenty two incliLS Such 
limber IS not mature An insiiccllon ol the stump of one fi lied ul this 
age will reveal the fact that the tree was thin in the most pi Hliictive 
perioif of Its growth and liencn that it was poor policy to saendeo it the n 

The hemlock prefers tho rocky sides of oar mountain gorges oi a rcxky 
hillside overlooking a stream Occasionally It apiicara In a deep forest on 
a flat by a stream It Is very scarce along the soiithorn border ol tin 
State oxeopl m llie mounlaiDS proper where it extends its range to the 
south 

If It were required to select a single tree which should he peculiarly 
representative of Pennsylvania the hemlock would probihly most lully 
be BO Here to a gre atcr extent than in any other Stale It has been an 
Important tree m our lumbering Inter* ais and no less iinportaiil in the 
manufacture of leather Hero also its moat reckless dcslrneilon has been 
witnessed where miles of matured hemlock forest have been absolutely 
BBcrIflccd for the birk alone In this State also there arc probably more 
mllessultcc] to leproduetlon of hemlock than In any other Northern State 
In some respects the hemlock is peculiar for example the nurseryman 
finds no great trouble in mislng it, growing it into hedgea or even Into 
Isolated trees Tot the experience of our lumbermen and the few who 
have tned to reitore it as a foreat tree has not been tnciuraging Of 
conne there are reasons for the different results mainly due to the fact 
that the forMier works under conditions which are mimical to its growth 
and whioh to a large extent, the nareerynuo can avoid Still the fact 
remains that the hemlock Is among the aloveat of our foreat trees in its 
early growth and when the shade ander which It originally grew la de 
•troyed the difflcullles of Its reproduction are Immensely Increased It is, 
however, of the utmost Importaoce to the Oommoowealth that its reato 
ration be attempted first, because of Its iutrlosio value, second, because 
It grows and ihrivM on land which, but for It, would be almost vsluoleas 
The hemlock Is, as a rule, • tree having but little Up root lu roots 
spread out along or Just beneath the sbrfiice of the toll Yet es one of 
the biologloal marvels ooonected with this wonderlbl tree, it will often be 

noo sna raiuM aoo zxxni 14i. f. FaniTW) msbob S4, iSfil 
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foQud htlulning ]Ib moat vigorous growth and sue on a rocky liillaide 
where ihcn la almost no aoil in sight Of luuiae It la dear that under 
Biich conditiona it must have departed from its uanal rule and sent its 
ronia deeply down beneath the aurfsco 

The white oak would probiblyromo ne\t in popular eateem It la 
however filrly a qiiLstioii whether tho rock oak is n >l of gientcr cim- 
nierciil impjrtanceio iliia Stue Ihc best white oik as regards both 
etron jtli and durability contrary to the genemi opinion comes from the 
rich alluvial lands To the truth of this proposition both acicuct and the 
most Intelligent c \pcriencc testify Probably of all our important forest 
trees no spociea la more readily grown lhau the whtto oik Mere allt 
tilde (so fir at leiat aa our State Is concerned) appears to be no obMacle 
to Its growth AVe find it at tho level of tide and also at an elevation of 
tao thousand feet and upwards It will fl urlsh along the mountain 
sidee thou an I lenly dlaappear ni you reach the ateeper rocky slopes 
where the rock oak hy its abundinco gives obiraeterto the torest I* 
can hardly bo auppised that altitude aline has been the determining 
cause o( Its disappotrance llie stitementhns already been made that 
while oak from higher poinr soil was of inferior quality and this mav 
Indicate such a I ick of physieil vigor as makes it unable to cope with the 
hardier ruck oak and locust which abound on such situations Some of 
the most thrifly young white oak groves I have found in this State have 
boon between the altitudes of one thousand and sevenC hsd hundred feet 
above the sea level In such situations tho soil however was loamy 
and with so few rocks that once cleared It might well enough have 
served fur agilcultumi purposes On the mouaiam slopes just at iho 
foot of the steeper incline whoie there is an accumulation ol loira 
washed from the heights above the growth of white oak Is often the most 
vigorous This fact seems to obtain In our State without regard to alll 
tude and points again to the conclusion that for the most successful 
growth of this species, a fertile coinminaled soil Is of the first import 
ancM 

Rexik oa'>, locust and chestont form in one sense a group by them 
aelvos—that la they agree markedly In certain pec uliariiles of habit, 
being always found aBSCKlated under oerlaln conditions, and yet on the 
other hand each able to thrive under oomlliions which would be Inimical 
to the best development of the other For example they all may be 
cxpcoied to grow in nssooietioa along those mountain slopes where the 
Medina and Oneida nDdstanos appear neither altitude nor the rocky 
maneii seem to prevent their growth Yet the limestone almost certainly 
exercises a limiting inflatnoe on the cbeklnut and possibly on the rook 
oak, while the locust often becomes a very large tree on limestone soil 

The pitoh pine may be regarded as a tree of pliant constitution Its 
most oonstant home Is on the higher monnUin areae of the Hiate It ie, 
however, to be observed that the reason why It now appeare moat fire 
qnently there Is simply bemuse it hss been largely extirpated Crum all 
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ntlior Bites TUe mountiin toiii aro its roinmning slrongholda It ib 
hoiktvLr ali>o found growing m ihe Binds of Iho bi iihurL 

riir liickoncB faiiellbnik and pignut) arc trcis o( lower ground 1 lie 
firmcrBLldoRi leavci tlioalluilal Qits anil tlioiigli llio lalter isorieii fiuiid 
on till higher grounds it Beldom ruiehos the mountain t >p Wi rc It not for 
till fat t til It !< oBtorn North Ami rica m the onl) aalunil lionit of our inoiit 
Tulu ihle hickorlas It would budly bo woitli while irfiir to place them 
among our m nt impirtint tieeii In fact their approaching icnicit} in 
c innectioii with their losy repi iduction la thou ationgest iliiiin to nol ce 
here \s a rule all the spuies of hickory demind a good boiI —even 
though It may bo on a hilly tuifaci 

Blick w ilnut hM been of impirtiinee It is piaitically ekhausled 
now During tin season s travel I have seen almost none remaining 
that was fully matured 

The while walnut grown itong elrcams even high up on llio mounlaiii 
side but the blick wiliiut sel loiu is fmnd In a thriving londilion among 
the locks of the higher sleeper slopes 1 his trie (black walnut) 
nnpeim to griw eqiiilly well on limestone soils and on alluvial Hats 
1 hough It seems to he os averse to the Oneida and Medina saDdsloiie 
regions as the rock oak cheHlnut and locust are paitial to Ihcm 

IV nATBs or Orowtb or Most Impobtart Kikdh or Iimblu 
Tho rates of reproduction and of growth in this country are both a 
surprise to a foreign forester It is with the latter of these that we are 
thii dy concerned tor tho more reproduction of seedlings is gs a rule so 
vastly In escesi of what the ground can support that the question is nar 
niwed down to rite of growth of the suiviving trees 
It IB fair to lay down the geneml proposlilonB that growth In height of 
our mire important spedus is mainly a question of enTiionnioot and 
that wood pniduolion attaioB Its yearly maximum about the close of the 
second third of the average life of the tree 
The flrat of these Important propoaiuons bears probably less upon tho 
weight of the adult tree than it does on the ebarscler of the main tnink 
and on the spreading of the more important bianobes In oilier wonls 
that the towering white pine, white oak or tulip poplar which hua grown 
up in a dense forest hsi probably about the same quantity of wood In it 
that the more spreading specimens of the same species would have when 
grown In more open ground 

To illaitrate the Importance of tho second proposition that the maxi 
mum wood production la about the close of the second third of Ihe iree^ 
life let us lor a mumeut consider the rebtlve values of one fourth of au 
Inch ot new wood around a stem whose diameter Is tix Inches and one 
whose diameter Is twenty four Inches, lbs proportion would be as eigb 
teen is to seventy two, or to reduce It to a the annual wood pro 

duoUou of the imiller stem would be but twenty five per cent of the 
larger 
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Then) la no apocies of tree whose rate o( growth la independent of 
enTlronment In ticrmnny flCty c abio feet of wood la reckoned n large 
annnal iimdnctlon lor an acre In this country there are ahund int facts 
to prove tliat from one hundred to one hundred and tvtenty flvo cubic 
feet IS not unusual for the same time and on a like area 

lo bring till question to a more prartual present ition It im fiii to say 
that the avLmge annual growth of a white oak on our mountain sides Is 
between ont slxlonthof an inch and one eighth A. tree of the same 
species growing on the nllnvlal flats of the lowir Delaware or Susque 
hanna w luld show an average year a growth of from one eighth to one 
fourth of an inch The rock chestnut oak on the rorky side of a moun 
tain w ll pmliahly nquin from eighty lo one Iiuiidrid yeais in Pinnsyl 
van la to attain a diameter of one foot IIil same species of tree I have 
known to nncU tin same ai/i in forty five yeira on belter soil Our 
eonimon black oak illustrates the same piioclpli. in the lifLllinool oni and 
the same tree llius there are specinuns in Centre county whiih grow 
with the avcrngi npidiiy ol the species for say forty } lara and then 
suddenly coastd to grow ant* iKigan lo die at the I >p luoauso their nKits 
had rsHChid a bed of limestone just beneath the siirfkce of the soil Bo 
too I have In mind spiriinens of white and scarlet oak winch under 
favorible conditions kept pace in griwlhwiih sugtrand silver maples 
near which they wore planted 

A see md growth sprouting firom vigorous stumps devi lops much more 
rapidly than the original growth when, the toots wtie smaller In propor 
tion to the tinnk This explains the pcculbtr strength and value fir cer 
tain mechanical purposes of the second growth white oak in Ihcnch lands 
of Indiana and Illinois It Is simply an lllusirslioii of Ibt stalimonl al 
ready made that the larger year s giowth mode a better lumber than the 
smaller (in the same species) 

As a rule we may say that a ceatnry will bo required to mature white 
pine hemlock an 1 the hickories The oaks will require half as much 
longer time Cliestnnl may be regarded as making a lair body of mature 
wood In sevonly flve years 

V OuTAOLBs TO TUB GitowTU or Timber 
(a) ITUural OMaeUi 

These have been in part anticipated by the statements already mode 
Among these poverty of soil may be regarded aa first In importance 
Thla, however is connected with an induced poverty dne to removal of 
an earlier foreat growth w hereby on the steeper slopes the soli Is washed 
awsy more rapidly than It la renewed Indeed one philosophical ob 
server has slated that If the forests were removed from our Pennsylvania 
mountains and they allowed, for any oonsiderable time, to remain with 
ont trees, that reforesuiloa would be prscuoally Impossible Whether 
this statement la, or la not, true an a aclentlflo piindplo. It nuty at leoat bo 
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allowtil Ilikt llie rlifnculliek or prwIucinK a ni w forLSl growtli would be 
Inflnitely lacreaicd toilunatcly wo un. to a voiy i;reat i vtcnt eYompt 
thus Ter from tbe fungal and insect foes wliicii have pruducid HUrh ten 
ons havoc In Cenli il h urope It w however within Iho limitfi of probi 
liility that there may come a time when this inimiinily will oeatic Fur 
example In the V lirondorka ctriiin of the cino hoinug tiois havi ton 
liuiilid cxlont hem injured by the fungiie which pnalucea Ihe clubtered 
branches known as wiirbca brcMims and In h niton rouniy of this 
St lie one or mi re an all aiHrioaot lieetlia have within (ho latil three >eiis 
killed consider ibli bodies of pttc*h pine by burriwlng licneatli Ihe hark 
and dealioying the young cambium layer on which the lili ot Ihe tree 
depends It la cailiiiitod ihit in West Viigiiiia these aamo insects lime 
destroyed $1 000 000 worth of umber m the last lour } ears * ll is inter 
osting to note tlutan insect aniagmislie to these beetles has been li und 
in considemlilo numbcia on the Infeated trees lo wh it extent (hey may 
succeed In liol ting the beetle In check leiiialns to be seen 1 he most 
promising plan of treatment would seem to be to cut and burn every in 
rested lice Tlie fact that thus far the Insect Invasion has been slow nnd 
afileling only isnklcd clumpa indicates the possibility of suiccssfully 
heodlug It off If dealt with promptly 
The natui il tendency iii this Stale is towards a Sjiootanoous reprudiic 
tion of furesta This shows that the obstacles ate neither nuiucroui nor 
grat e In character 

(b) ObUarltt Du* lo Human Agrnnt* 

Th' chief obstacle here Is fire—operating now in one way and now In 
another—and caused by design often with malicious intent, or by acel 
dent on (he part of an individual or by a passing tram 
Fire acts directly and Indirectly lo prevent the growth of Umber 
1 bus dlrocUy it kills the seeds saplings and olten mature trees such 
as the hemlock and the white pine 

The most destructive fires are those which follow oloee upon the opera 
tlona of the lumberman The ddbrls left by him invokes ilie flame and 
furnishes the requisite fuel for It when once created One severe oonfla 
gratlon, especially If on a sleep hillaide may not only blight the piomise 
of a coming crop of trees but may lead to the destruction of tbe soil to 
such an extent that almost no plant life can flourish And year by ye»r 
the little remaining soil Is oarried away by the descending rain until resto 
ration of forest growth seems almost Impossible Instances of this oondt 

• This note (tom Mr CtaartesW Johnsoo sxpbdns ItMlf 
Then sn Mvenl ipedss of boellei Oestrucilve b> Uw pines of Wat Y tiyhua the 
priuelial oomonDenOrottimMOjroiaaUtot The DsttnotiTe Pine Bark Beetle IbiM* 
nu eaUIgnifln* and Tlimlesf racognvluu the latter la the one we found In Fnltoo 
ooantjr The Cloiui Imported ftom Korop* le the Ctenu/jrmkaHiu Euippeon Bark 
Beetle I)emio>er ’ The one wa Bwod in FnltBo oountjr 1* olonly allied mad ta known 
01 AoMMeuiediMM 
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(Ion n<^ar near the head of Long Uun In Clinton county and In por 
tioni or the Beech Crtek regl n in Centre and Clinton conntlca 

tiros are frequently ere ittd to destroy the young timber and to onrour 
age the groartli ot grass f>r anmmor pisturage for rattle llie wriiir 
saw one such Inst inre during the pist sr tson where a in Mt ralunble body 
of young white pine was dcstroye I an I it seemed ninnlly oertain that it 
was by a fire starte I in the interest ot a se re of vagrant cattli Of 
ciiirv. the reme ly for such a state of affa n might be prompt and sure 
Confiscation of such cillle by due form of law when fiun 1 wiiliout per 
mlssi in on land of other ptrtiis w iild cn I once fir all this burning 
Ihere can lie no doubt tint a c insi lir tbie prrLonlage of forest Arcs is the 
result of absolute malicioiisnras I nnrne r luoly ofxhls State but a few 
years ag furnished numoroue extmples of whit were doubtless 11 bo 
attributed to tliisciiise llic cure here is by no means so simple ns at 
first appears The remedy which seems m ist pnpiil ir st present n t o i1y 
in this but other Stites t « antlionr ng supervisors or other officers 
t) Cill out mtn to snpi rtsi forest fires and paying them for ihtir woik 
hu been fiund by actual trill in several cmnties if this Siale to be an 
Inducement to create fires on unseated lands It Is a haroilmting sdmis 
SI in but Ills ell irlhit those and other reg ms of our own Common 
wealth are not sufficiently law all ling or observant of ethical principles 11 
make this moth hI practicabli The enactment of rigid and severe [Knsl 
statutes IS a matter of d mbtful value unless accompanlol by a (Ostly 
machinery to fcriet out and bring offenders to justice Opening of fire 
lines (brouhb the timber lands rilses the question by whom shall it be 
done—at Individual or at SiaieeipcnaeT Tliesaine may be said of keeping 
them open There can be no doubt that well kept fire lanes do render 
inppression of such fires more easy even If they do not interpose a cer 
tain barrier to their spread It will proMily become more and m ire clear 
that timber protection and production in this State will be cffealve and 
cimmon Just in proportion as it Is made to the Interest of the Individual 
cilisen to guard and plant trees Here we come back to the most general 
of all principles under a popular goverument that laws are strong and 
effective only when back^ by public sentiment and this may only be 
surely attained by an appetl to Individual interests This bnngs me to 

VI Relation or THit Coeiiorwbalth to Forest Ribtoratior 

The first duty of government Is cither to perpetuate Itself or to lead up 
to some hlghei better form of povernmont On this bangs not only the 
safety of vested rights and the safely of capital but the strongest tnoen 
lives to Individual thrift, induatry economy and rectitude are found In 
the Idea that property acquired may be transmitted under protection of a 
•teble government There Is no crime more unpardonable In the Individ 
ual thhn the treason which strikes at the safety of the government Is 
the sot by which the Bute endangers lU own prosperity and perpetuity 
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any lessheinouB? Tlni rediiccil to ita minpIpBt teiiDHls tbo ibriio non 
l>«rara llio Common nuilih Alicady afctr but t«ro luindrcd and dlly Bt<c 
yeniB or civiliaed ocmpincy Pcnnaylvaiua U i illcd up >n lu inlcrfcrt In 
order to rcatoro to a pr kIucIivc condition and 11 pmlcct against exlrsva 
gant uio atioul oni ciglitli of her area rulnrc In act promptly now 
and wiBtly will email on the coining gcnirathn I ibb of rcsourci mill 
Tidual BuSering and incrcaBe of taxaii m to meet the demsnds o' piiupi r 
iBin These piopoBitiona atem so cli ii in the light sf pieai nl ics iiirriB 
and pnispeclive population that it Is ii wislo o( words 1 1 dis( iibb them 

There art at Icaat three thoiiaind square miles In ihis Siati tr day 
wboBe only iKisaible ftmction la the pmlartionol (inibcr There is at 
least an equal area ot land now oleaied impoverished and hceoming 
poorer (ucli year on which cultiration has been attempted and privpn 
hopiloHBly unremuneialive wbUh aliould bo civeied again hy a forest 
giowth Xo other proposition pioinlaos auyihing Unless Ihese siv 
ihuusiiid R luare miles are kept in a produciive condlllnn they a ill In an 
absolute loss to the State and a ontinued menace to much ol the pr nluc 
live famiing land 

The problem is oue of great magnitude Tno and only two lines ol 
putilio policy aie |iossiblo Ibe flist one is for the Stale to assuini eonlr il 
of such areas The sn on I Is f ir the indivi lual to be encouraged to make 
these areas \ roduelive under the stimulus of State direction and Slate aid 
Whieh shall It her 

Where an area Is distinctly Isolated and as yet in an uniropiovcd con 
diilon in great pait on goneml principles it might In. wiser for the btsie 
to auume direct and absolute control of It because a far reaching policy 
could ho inaugurate<1 which would look to the largeat results uUimalely 
Ibe neccBslly for such action would be mure and more apparent if it 
eould be shown lhat It whs directly in the Interest of the Commonwealth 
that the State should he the iioasessor of the land 

The State of New'^urk undoubtedly Is In that position today The 
wisdom of her acxiulrlng an absolute right to the Adirondack region by 
Just and legal eKiinguuhnientot all individual lilies will depend uimu no 
oilier oiindiikio than wbai use she makes of tbo land 

The Sbite of Pennsylvania Is not so fotiunalel} situated Her natural 
timber areae extend clear acmes from the nortbem to the southern border 
and almost bisect her territory Important rallwav lines run tlirougli her 
belt of natural timber lands Large rivers tfaverse them and thriving 
flirnu villagea and towns occupy the oholee^ parts of ihese sresi which 
ss a whole may be designated as almost exclusively natural woodlands 
Olesriy the State conld acquire no righteous title, nor could she even If 
ownership were possible, administer an estate so broken and disconnected 
In an economical manner 

The remaining altematire Is to reoognliq the fact lhat protection and 
nllllsatlon of these regions Is of Ibe first imtiortaiice to Ibe Commonwealth 
and to make it the Interest of the dtlacn to serve the State To this 
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pn>pn^itloD il l« thought no one »ill ob|(ict But at preieot the State and 
the individual are atmolntcly at crima purposes so far as the limbei iands 
are concerned Ihe township demands taxis for a proUctlon which is 
not acLoriied for improvements whiih it does not moke and for profits 
which the owner dors not ret i ive 1 he faus are at hand to show that m 
certain poitionsof the State timber land which lias yieided the owners 
nothing for thirty yeara lisa in that period paid more in tliu way of taxes 
than tile land could be sold for to d ly Is it strange that lo save tliim 
selves the owners of suth lands should remove the timber and reilizo 
what they ran tin n abandon thiiii lalber than piy lh< taxes? This suino 
timber would be worth murli more to tbo owner if allowed to atand 1 he 
township winch drill a the man to remove this limber then to abandon 
the land loses ul once taxes for present use and resouiceauf future value 
It rcqiiirea no aigiimeiit to prove that this la a false policy 

Wu will briefly eonsider the results of a removal of laves from timber 
land 

In the first place it wonld confer now value on those lands Owners 
would Inslisd ol wholly iliandoning them at least relain them lietain 
log tliora even uneared fur there would something of value grow upon 
them Here and there a tiei often a young growth of forest trees and 
what WHS of no vilue would comi n tw to hue a jiosilive value, however 
small The owner would have an Interest and what applies to the indi 
vidual owner would apply to the lommuaity andlhi man who bj aeeldeut 
or by design fired 1 ind wlilcb was producing s inielhing and costing noth 
ing would soon be a marked person Public sentiment instead of looking 
almost with IndllTeience on woodland flies would Itecvmeaciivelyiuterested 
In llieir suppnsslon Fire laws wou'd have what they do not now have, 
supiKirt, and the law which hitherto was a dead letter would become a 
living real thing So much gained as timber was becoming scarcer, the 
neat incvnablo step would he lo Increase the quantity of timber produced, 
to Improve Its quality and to dimlnisb so &r as possible the lime required 
to mature it as well also as to moke the maturing forest pay for ita own 
maintenance 

Here wo have at once the germ of a forestry system It would have 
the further advantage ot being a lysiein developed in harmony with our 
own environment It is probable that In a quarter of a century we should 
be further on lowerds snCcesc tuen If we tried to adopt and adapt a foreign 
system to the conditions ol e popnlar government 

Nut only would the sleeper rocky biUeldee reepond prodnctivoly to 
thie new policy bat at once another element would enter the problem 
Lands hitherto uxed es fann lendi bat which were unremuneretlve, under 
cnltlvetiOD would be planted In treea And from being ooaily unprodne 
live lando, become productive landa entailing no coat The barren hill 
eldea of thla generation would have their virgin fertility partly restored 
and by the time they were required to produce crops fur the larger popu¬ 
lation half a century hence would be in oondiUon to do so Then, w hen 
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tbe Bverage farms have become reduced ia sire and abotur system of 
agriculture laaugunil(.d r»e raigbt liofic ibej would bo prr n niLil oten if 
cleared from rilapalag into the uapruduettve condition in which they are 
found DOW Piobably by that time timber growing as a kgitimate 
branch of agnculture would bo eatabUshed among us, and they would bo 
found to pay < nough to warrant keeping tliom in timber 
Tbero ore liowover, two sides to tbia (lueatlon 1 bo Constitution of 
this State reads thus Art ui Sir 7 The Oencral Asaombly shall not 
pass any local or special law eiempilng pr>iierty from taxation 
It furthermore Arl ix See I expressly declares that all Uixes shall 
be uniform upon the same class of subji els within the tomtunal limits of 
the authority levy ing the (ax and shall be levied and collected under 
general laws but the General Assembly m ty by general laws exempt 
from laxitiun public property usel for publie purposes nctii il places nl 
religious worship pla< es of bunnl not need or held for pi ivate or c rjm 
rate profll and Insliiutions of purely public chanty 

‘ Aer 9 All laws exempting property from tax itloa other than the 
properly onuiiiemted shall be void 

It will be seen from this that as limber lands are not In tbe favoied 
claaaei their exerapiion fnim taxation was clearly foibidden 
Tbe CuDBlitutlon however, dieUncily recogoixcB the constliuitonality 
of classiflcation In persona and tliiogs to bo taxed Att u S<r 7 alreadv 
quoted expressly declares for it In tbe phrase all taxes sbiill bo uniform 
upon the tame olata ot subjects 

It may be an open queallon whether or not It may be possible to olal n 
exemption ftom taxes for timber lands on the ground that as they e illected 
water from the State at large as they aided in retaining the fertility of 
the soil on land other than that of the forest owner, lliey were in fact and 
deed “objecia of purely public oliarlly, or lauds us^ for niibllo pur 
poses until the owner derived • revenue from them by the removal and 
sale of wood It is, however, clearly within tbe power of tbe General 
Assembly to place them In a claes by (bemselves under a speciaed mint 
mum rate of taxation because they ate under different oondiiions of pro 
dnotlon and are wholly different from any other lands, and for the good 
uf tbe Commonwealth require leglalatlon different In character from any 
other lands ' Laws enacted in pursuance of such classiflcation and for 
snoh purposes sre, properly speaking, neither local nor special ” It Is 
equally dear that If tax were collected ftom aueb lands claislflod os a 
separate class It would be under a general law, which specified no Individ 
ual, but dealt with a whole class of persons, all of whom were similarly 
condition ed 

Then again, even If tax were removed, or greatly reduood on timber 
lands the whole problem would not be solved, becaoie this would depnve 
many portlona of the State, where an exc«m of thnber over cleared land 
remalnsi of the fhnds required for oarrent expensiie This diOlaulty Is a 
serious one, and anleas tbe deficit be made giiod, would be an absolutely 
nuw AMU. PBipos too xxxui 144 q. paomD mabob 90, 1894 
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prohlbltoiy objection to total or partial exemption of timber lands fh>m 
taxation 

Let us consider tbis problem from anotlier point Tbe water which 
turns onr faolory wheels and which is used hy our larger towns and 
cities whence docs It come? As a rule from forest covered hill 
sides In remoter parts of the State The nulls towns and cities seldom 
pay anything for it until it rearlics their scats The men who own the 
land pay the taxes and receive actually less from it than those who pay 
nothing for It Put the proposiVMin in its baldest form The City of 
Philadelphia pays nothing lor an element which Is essential to Us llle nn 1 
without which It could not endure a diy until it roaches iho city limits 
Anutlier portion of tlie community is taxed that we may receive our 
water free Is this fair T The cotnpttnsrns between air and water snpp y 
are not parallel No one is taxeil for air wo simply ask tint these oases 
bo made parallel hy taxing no one fir produoiion of water It is not too 
much then to say that the Stale at large Is the beneSciary of the wood 
lands Nor is it loo much to ask that legislation bo granted by wlucli 
such conniKS of the State as endure a hardship by removal of uxes from 
their timber lands should bo relieved by the Stale to the extent of ibelr 
fluancial loss from this cause 

When limber comee to be removed it ceases to be a purely public bone 
fit It enteiB the domain of individual or corporate trade and slionld be 
taxed accordingly 

It IB becoming more and more clear that offlcinls are required whose 
duly n shiill be to direct suppression of fire* and to ferret out olTendors 
Tbe law should bo Imperative (bat every magistrate in the Commonwealth 
should nport tlirough proper cbanoele at each session of Court all he 
knows ol forest Ares since prevlaas session It should be made a spcclAc 
duly to any evasion of which a penalty in eomo form should be attached 
The Stale already allows annually a premium on trees planted thus For 
ISOO to the acre during tbe Aral ten years ninety per crnliim of the tax 
paid on the same ground providing said premium shall not exceed the 
Bum of forty Ave cents per acre For the second periotl of ten years the 
premium u eighty per centum, providing that the premium shall not 
exceed llio sum of fony cents per acre 

For a third and Anal period of ton years the premium shall be AAy per 
centum, providing that the premium ao paid shall not exceed the earn of 
twenty Ave cents per aore 

During and afler the second penod of ten yeera, tbe lind owner may 
thin out his trees to not less then 600 per sore 'so long os no portion of 
the said land riiall be absolutely cleared of the avid trees ” 

Nurserymen or other tree salesmen are not included in tbe beneAta of 
thia act 

Timber land which haa been cleared may recatra the aama premium aa 
above Indioaled, provldlog that notice bee been given within one year 
fhim data of clexrlng of the owner a Intonilon to maintain said land In 
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tlmbor, tbo Dumber o( treei per aero required is the lame and on the 
olber band Ibe pilvilege of thinoing in the mmo na to lime nnd niimlier 

It II quite lemarkablo that ao few of those who might have takin 
adTantage of this law have been aware of Ua place on the atatnte bonk 
The Commlasiontra of Schuylkill county have howovci paid to Ihe 
Oirard estate money due under the provialona of this act riie precedent 
Is (hen-rore eatahlisbed aodothoia may be expected to avail theinselveaof 
tbo benefliB oflered 

It will be Been however that liberal ns thoFO premiums are they faiint 
the very period when there begins to be a temptation to cut and when 
the average tree is in ihe state of Its greatest piodui lit encss ao far as the 
growth of VI nod is concerned The woodland owntr may keep his 
nomain constantly m condition to cam the government premium but he 
will produce no thoroughly good matured wood If hi Is encouraged to cut 
It at thirty years of nge 

These bounties mark an imp< riant advance In public sentiment on the 
forestry problem but they fall ikr short of the lull measure of usefulness 
one might expect from a complete remission of taxes when such rcmis. 
s'on la baseil on sn appreciation of tbo Act that public ntherihan private 
Intereat Is most subserved by it 

It is clear that the question of an extensive State Forest Reservation la 
one which cannot be much longer postponed That this is demanded not 
leas In the Interest of a pure abundant water supply than It is by tht 
ordinary Interests of forestry is no less clear and it almost flillows as a 
matter of oonrac that such reservation should be locsltdon the watershed 
which supplies the laigcst quantity of pure water to Ihe largest popula 
lion In tins view of the matter, the spot where such reservation should 
be la plainly Indicated by the topography of the State It should bo noted 
fbrther that this reservation might be made equally available es a public 
sanitarium It cannot be too strongly or too often noted that It is a 
measDre of wiao statesmanship, to provide an outing ground where ihoso 
who are physically below par may by asojourn in Ibe open nirof a whole 
some region And renewed etrangth for the duties of life This Is suggosted 
not on any basis of phllantbropy or senllment, but simply because it 
promises to reduce the number of those who oihervi ise might become 
charges on the Commonwesith 

yil Hithoim or Forut RmroBATioif 

This division might come more properly In a treatise on practical 
forestry Still It may be proper to make certain general statements here 
on the subject. Bo flir is known, there are at present within the limits of 
the Stale but two areas which might with any degree of propnoly bo desig 
Bated u llloatreting forestry practice Botii of these are managed as a 
portion of the City Triista, and are located one in Schnylkill and the other 
in Centre ooanty 
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Forest restoration In this Commonwesllh sbould bo mainly conflnod to 
two classes of ground—first Ibat wbkh Is lit Tor notbliig else end other 
wise would bo unjirodutliTO an I second that which is worn out by un 
productive agnculiuri and which would be more promptly and cheaply 
Ttatorod to virgin fertility by a return to primitive e inditioiis It u prob 
ably a sale estim lie as already indicated that there an not has than six 
thiusiud square miles f terril irj which belong t ions or the other of 
tlitso classes or to put the statement in another way about one eighth of 
the area of the State 

It IS well to iir(,e that for the present and the immediate faturo public 
or private foreat oiierati mt ot a reatirative character should be confined 
mainly to euch native forest trees as make the most eertsin and speedy 
growth 1 his would n it necessarily exclude such trees ss the oaks for 
under favorable conditions these may bo classed aa rapid growera when 
ODiparcd witli rolited ireisilaewheio 

The moil promising ol the native treca would be white pine clioatnut 
loenit black walnut and on rich soil ahellburk hickory and white oak 
Hemlock culture will eventually become a necessity to tbi Common 
weallh but owing to its si iw gr iwih and its uncertain lucceas had better 
not at pruent I e urged While oak is a tree of wide growth and there 
fore not so Immediately in danger of becoming bel >w our actual wants m 
quantity Chestnut griw a freely over a wide range of conditions mother 
words lis natural teudency is to lake care of Itself lliese facte make 
white pine the one tree wU ise immediate culture la most promising and 
most needed How sliall us real iration bo moat aaccessfully underuken ? 
There are two methods which we may properly designate aa the nursery 
method and the method in 6nal |ioalilon The former is probably not 
soon likely to become popular Hence the latter mt thud is the one most 
ceriain to lead to successful results In this o luntry The young trees ot 
Ibis species are senallive as moet cone beanng trees are to excess of sun 
light It should be started under the shadow of an existing open foreat 
cover which is soon to be removed To met t ihla condition, white pma 
seed should be sown when possible on a northern expomre in poor or 
It least In rather poor soil The mature cones ms} be gstbered m the 
autumn kept in a eool dry place until spring when many of the winged 
seeds will he found to have escaped from the cones The remainder may 
be obtained by shaking or breaking the cones Early la the ipnng tha 
sooner after the ftost comes olii of the ground the heller, the leaves of 
tho open woods should be lightly raked from the soil in spots so aa to 
gh a iba seeds a chanoe to come In oontaol with the soil or at least w th 
the dump leaves Then cover the seeds lightly with a rake This Is ren 
dered necemary by tha fact that though the seeds of tha white plua are 
a ell enough adapted to dlspeiaion they are not ao well sailed to self 
planting and many must fkll of growth becanse they do not oome in con 
tact a lUi a suluble snbetnlum When the young pines are three or ioar 
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yemn old the nheltorlng farett will have dooQ Its work and may lie re¬ 
moved at any time 

It should be remembered that the cone beirlng trees arc social In cliar- 
acier and hence do better in dense giovca In fuct, one may nlsn any 
dense planting Is an essenilnl condition upon which rests the production 
of the best pine timber It Is probable enough that starting white pine in 
nurseries will some day come to be hero, as elsewhere, the more common 
method, but It Involves too much tabor and care to recommend it at this 
stage of the Forestry Idea In the United States, or certainly, at least, in 
Pennsylvania. 

Black walnut will always have a special value, and to make the Idea 
more clear. It should be added that this value will depend on the cliarsc- 
ter of the Individual log There aie In this Slate thousands of acres of 
(iartllo river bottoms where agriculture haa been practically abandoned 
because of the frequently recurring fteahets, on which the black walnut 
would not only grow rapidly, but where It might lie depended upon to 
produce a good quality of lumber This tree does not, at first, grow 
rapidly on a soil of slIfT limestone clay. 

There la no surer way of starting the black walnut than to allow the 
fruit to nsmaln out over winter under a slight cover of leaves When 
spring cornea It will probably be found that the frost has opened the fruit 
so that a prompt start that spring may be expected. As the black walnut 
does not bear transplanting well. It Is belter that the nuls should lie 
planted where they are to remain. 

All that has been said of the method of starting the black walnut ap¬ 
plies to the abellbark and hickory as well. 

The white oak Is worthy of a moment's consideration. It grows with 
great certainty from good acorns, and may be planted In drills os soon as 
oolleeted If one thinks It really worth while to have his trees in the best 
condition for a vigorous start when finally transplanted. It la a good policy 
to lift and replant the young oaks at least twice before they are placed In 
permanent position. Good soil abonld be Insisted upon aa a cardinal 
point In white oak planting. If poor soli la to be occupied by oaks let the 
planting be of rock oak, providing the soil Is well drained All that lias 
been aald as to starting the white oak applies as well to starting the rock 
oak. Tbesame may besald ofihecbestanL 

Onr common locust tree, It Is not generally remembered. Is a native of 
the moantaln sides of this State. This fket should suggest the extreme' 
value It posaeises In reclothing those steep, poor regions with a timber 
wheaa value will alwaya be appreciated. It has the fhttber fhet In Its. 
(kvor, once lUrly started, ft restota better than almost any other speclee of 
mr trees, the periodical soorohinp It receives from the spring and aatumn 
fiiaa. 

Turihsr consMetatlon of thla topic from the prsotlcsl standpoint wonid 
be oat of place here. 
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AMoaatun The Dominating Need of Man and the Eeynote of Social 
Seiente 

Dy Henry Carey Baird 

{Read htfore the Ameiiem Phtloeophieal Society, i/arrh 16 ) 

Nevor bafoie to day in the hiatory or the human nco haa there been ao 
eameat or a > tridi 1y txlcn kd an ei.nininat on of ecunoniic piobltma At 
thia very hour the philueopht nt (f the oilhodox polllital economy and 
their phllos iphy art on trial btf iro Chrhundoin end tl e ibsul is not la 
the philosophy true or la it (alaaf Dut ratliLr la it or la it not ao falao 
and poTDicionB that when applied to human aoclity that aociol} la wholly 
unable to aland the atialn and is constantly aa a naull in danger ot 
wreck? 

Social Science lafaat emeig ng from that place wherein it haa long been 
the plaything of achool men who acknowledge themaclvea aa being the 
teachcra of a aclence Iioaed on naaumptioua Soon these teachers will 
be classed as mere metaphysicians whoso disquiaitio is can lead hi no 
tenefleent practical end and their karnel treatises will floally be con 
signed to that great lumber room of the centuries which holda the larger 
part of the literature of the world the forgotten because useless books 
limplres kingdima republics even society itaelf Irtmblea In the balance 
and these phlloeophen of aasumptions hsTO held the leading role m 
the terrible drama which places all of these human insiitutlona In peril 

Therefore does it seem fltting that so Tenerable and so renowned an 
Institution as the American Philosophicil boclely should give some heed 
to the oouaideralion of these Tital prol lems Hence do I ask your atten 
tion to 

AssodsUon The Dominating Heed of Man and the Keynote of Social 
Science 


Or Booisi. SoixMOB 

In scienoe the most Important preliminary work Is that of deflnltlons, 
in ordtr that the exact meanings of words may be distinctly understood, 
and when so understood that those words shall always be used with the 
same sIgnIScanoh Social Solenca treaU of man In his efforts for the main 
tenanee and ImproTement of his condition, and as defined by the Master, 
Caray is 'The science of the laws which gorern man in his efforts to 
•eonre fiir himself the highest Indlrldnallty and the greatest power of as 
■ociation with his fellow men " This definition W not only broad and 
comprebenslTe, but it points unmistakably to the true direction In which 
we must look for the Inrestlgatlon and solution of each and ereiy prln 
clpleln sodal sdenoe It unooxeis and lays bare the rery Up root of the 
aolence Itself 
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TuE rU'TDilKB^TAI. PbIHCIPLE 

From thii deflaiti in it ii bat one atop to tka fun lanicniul prinrlplt an 1 
tbia princlpla as cnunclitol alao by tlie Maslpr Uasrollows 

Man (he in ikculo uf aociely la ihc aubjcct of a cial Hcitnoc In 
rommon with all other anlmala be rLiuirea too it drink and sleep but 
his greatest need is that of at$ocMtn i with kis fell iw men It irn the 
weakest and must dependent of animila bo rt.quires the lirgest care in 
infancy and must bo clutked by otbua where is to b rda a id beasts ilolli 
Ing la supplied by nature Cipablc >f acquiring the highnat dogiee of 
knowledge kaappearsin thoworll destitute cran of that Instinct which 
loaches the beo and the spider the bird rod the bearer 11 c lasiruct their 
babltatlons and to supply themselves with food Deiiendont upon the 
eipeneuce of himself and otherafirall hiskniwlelge be reqiireslan 
guage to enable him ellher to record the reaulu of his own obstrvalions 
or to prodt b} thoae of otbers and of langu igo there can b noue without 
Ksaoclalion Created in the imago of hia Maker be should participiie in 
Hia inUlligence but it la only by meana of ideas that he eau avail Uimsolf 
of ilio faculiiea with which he has been end >wcd and with >ut langu IqB 
there can be no Ideas—no piwer of thought With lut Unguagi there 
f ire he must remain la ignonnce of the eslstonou of p iwers granted to 
him In lieu of the slronglh of the ox and the horse the speed of the h ire 
and the aagieity of the elephant and must remain bel iw the level of the 
brute Cl eition To have 1 inguago there must be aasoci ili m and oomhin 
atlon of men with their fell >w men an 1 It it on this c indition only that 
man con be man on ihlt alone that wo can conceive of the being to 
which we attach the idea of man * 

Art. SocitL Soiasoa KoaT Start raoif trb Lew of Associatioit 

All true aocuil icieace moat of neceuily start from Ibis point It can 
start from none other and any system which attempts t> ignore this 
fundamental pnnciple as such Is false in Its inception and must of 
neoeesity be false throughout There U no escape from this dilemma 
The all onntrolllag condition which governs man In this world Is that 
which obliges him to associate and combine with hi* fullow moo Liter 
ally ftrom the cradle to the grave It oontnia his destiny and la at the bot 
tom of all of the motives which tbi lughnut bis career impel him to 
action He Is ihiia insufflclent nnio himself and the higher bis dvlUsa 
tIOn the greater become hia wanta and therefore the greater bis depend 
enoe on hit fellow men and the more rigid and nnyielding over bis daily 
his taonrly lift the dotuloailon of Uie law All aooial science la concerned 
abont It, and withont It there would be no social selenoe, no political 
•coBomy no wealth, no poverty no money no banks no interest, no 
credit, no landlords no tenanU no slalos, no dtles n > towns no villages 
no govemaunts, no taxes no emperors, kings or presidents no armies 
no navisf no generals no admimis. no sieanuhlpa, no milroadi, no 

•Oarsy Frtme^^fSoalalBeUmt*, Vol I p tL 
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niAllp no pnit office no corpoialioni no ahopc no tmilo no commerce 
no collogci no achooli no poeu no historun* no history no lit 
eratiira ni science no philosophy no languige no profess >rs no doc 
ton no lawyers no laws no society but each and orery man and 
woman would be a law and a power unto himself or herself and so 
would oTery child from the moment of lU birth to the hour of its death 
IndocHl the entire life of eioh and every human being would be different 
from what It now u an 1 no one would have any occiiptlion whatever 
eioopt that of loiking after his or her necessities Thus w ml I each an 1 
every one of these human vegetahles live grow and Bounsh like any 
other vegetable In lepcndent of his fell >w vegetables In f ict the human 
animal of many of the eoonoinlo philosophers partakes more of the nature 
of the vegetable than of that of tin human being known as man, because 
this philosopher hoi ignored and dripped ont of his system the very 
quality wh rh most chnroctenres anl controls man and which moat sepa 
rates him from the lower forms of life both animal and vegetal le 

Wbalth and Povbbtt What abk Thbt t 

What then Is it thit man struggle for an 1 worry about live wear out 
and die to obtain and retain under the name of Individual wealth T It 
IS simply the piwor to associate with to command the services the com 
modliKs and the Ideas of the largest bxly of men What then Is Indl 
vidnsl poverty T The abeence of the power readily to command those 
services commodities and ideas Thus whether be be prince million 
aire or pauper man perishes of cold of beat of hunger of thirst of 
want unless he can bring himself Into association with his fellow men 
To snm up the life of man la but a senes a net work a c implication of 
acta of association to cease the performance of which acts Is of oeces- 
sity to cease to live 

Diybuitt 

The question now arises How Is this power of assooUUon to be 
developed T Pnmarily by means of a diversity in the capabilities, em 
ploymools productions and wanu among the people o instituting society 
to the end that there eball there exist the greatest number and the most 
powerfril socletary positives and negatives attainable or oonn.ivable To 
acfiompllsh this the oontumer must be brought to the side of the pro 
duoer the plough the loom aud the anvil the farm the factory, and 
the workshop existing and growing up alongside of and In harmonl 
ous relations each to the others, giving a^ raoeMag Ueulog and being 
blessed Tlius and thus only can labor power the most pensbable of 
all oommoditles he oUUaed on the instant of ha produollon and crys* 
tallised Into work the hoals of all weiltb, Indlvkloal and national No 
foreign commodity Is therefore cheap or desirable to a people, no matter 
bow low its price, while the labor at home Is going to waste which might 
ha employed In its proJurtion Bence the neoasalty for every people to 



build up UiorouRbly dlveniSeil induitriea at any cn^t and any aacrlflce of 
pment apparent Uieapnesa On ihia impregnalde nick doLg the pro 
tectlonUt plant himaelf and defy the enomy be bo phil igoplier or be he 


boor 

Monrt tub iMBTauMBirr ob AsRoctaTroN 

By meana of the brilliant, all pervading eunlighi which the rocogni 
tion of the true place held by the law of auocialinii at the very fuunda 
HOD of Boeieiy Rhodi upon the aoclotary problem the fonclion of money 
aHumes a new poaition nnd the aocumulaied rubbish ot conlnriii which 
has covered up and obscured it Is completely brushed aside In no other 
direction tbnn that of the appreciation of the life giving fuiiciion of 
money that of ministering to man s need for association and cnmlilna 
non with hie follow men can we so confl lently look for the emancipa 
lion of man himself 

Starling fiom the basic law of assonallon the M islcr has happily 
termed money (As Hiitrunient of atootvUion and It thus ceases to be the 
dead Inert thing which It has so long been suppoRcil by Ihe Greshams 
the Smiths, the Humes, the Ricardos the Huskuwons the Pet Is the 
Overstones the Hills the asanmption economists generally and the 
army of so calleil ’ sislesraen, ' to be Money as the instrument of 
aseoolaiion bccimea a vitallzer a producer a uiill/cr of humtn labor 
power a large volume of money thus under certain circumstances, being 
quite eonslsteni with cheap producllon, ae will be made mure apparent In 
ibesequel Acknowledgment of the law o/aseorlailon as a basis furnisbos 
the only ratioaal means of aocountlDg for a host of problems tourblog 
money which are of everyday occurrence and observation altbongh In 
direct antagonism to the theories of the philosophers 

The dally life of a elvillzed people. Involving such countless rolllloas of 
acts of association or commerce such myriads of compositions docompo 
sllloDS and recompositions of services, coinmodlllea and ideas, a medium 
having the qualltUs of universal acceptabdiiy and of almnet unlimited 
divisibility and aggregation is absolutely necessary to that life In the 
early stages of society, and In Isolated communities there Is but little 
Booletary lifb, and ihere man Is dependent upon bat oroparatively few of 
his fellow men, while in a dty like London, Paris. New York Pbiindel 
phia or Chicago then an many thousands of Individuals each of whom 
dally calls for the services of mlllloas of men Indeed, the purchaser of 
a onpy of the Htrald, Titbuno Awst or In making Hist purebsse 

calls for the services of the mlllrons of men who have. In any way, odd 
trlbuted to the producllon of one of tbeee papers, even so remotely as by 
making the mateiU of which the nilroads or telegnphs have been oon- 
straeted, by meant of which the raw materials of the newspaper and the 
saws bare been conveyed all the way through from the mlnen of the 
Opal, and tho smelten of the metals In As maohlueiy used <n lu prodne* 
Ilea, to the maken of the paper and the type, to the compewtors, preee- 
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men editors dislnbulon etc etc from the stendpoint end through 
the Inniiiious ether of the law of aieociallon or commerce as at once the 
centre the circumference the foundation the all pervading spirit of 
social ihilosopby the study of ll e millions on mllliinsnf composilions 
decoini ositious and recompositions of services oomm idilies and ideas 
Involved in a pile of n single luuo of a great lally nowspaper Is in loed 
the stu ly of and the royal riad to the mastery of the best part of social 
phllos ipby Itself 

Labor Powkb 

It cannot be toi filly too distinctly to> fore bly impressed upon the 
mind that It Is the uUllratlin of labor power which ameliorates the cm 
dlllon of mankind creates wealth and causes the wide and just diffusion 
of that wealth Such ullllzatim la Indeed the one and only basis of 
Individual well being and of national power and civilization It is In a 
wc rd the single road which leade to the emanciiMlion of man 

The life of a civilized people thus Involving countless millions of acts 
of association or commerce the absolute cmdlllon on which these acta 
can be p rformed an 1 the labor power involved in these acts be utilized 
la an abun land oi (he medium tnnnsy with il« quality of universal 
acceptability and winch thus acts aa a saving fnnd for labor and by 
facilitating association and combmallon gives utility to billions of mil 
Hons of minutes that would be wasted did not a demand exist fur them 
at the moment the power to labor bad been produced 

Thus was It the law of association which dominating the life of man 
caused In the far oT ages the insUtutlon of money It being an absolute 
necessity growing out of man a nature It bad to be It muat now be 
it will ever be while man InbabiU the earth and it can find no pbllo 
sophlcal expluiatlon except through the recognition of the supreme and 
all controlling law of osso^tlon between man and his fellow men On 
this ground the greonbacker and the ellver man con take their etand and 
defy all odvenarles On the broad foundation rook of assoclalloii the 
protectionist and the greenbacker and the silver man can alone come 
Into harmonious relations and assodatlve cobperatloa 

Aasooianoa aud tkb Powkb Abuibo fbob its Coktbol 

Scattered Isolated men are olwaye fheble and powerless fur great an 
dertaklngs because of the abtenee of ability to exchange servloee oom 
modltiee and Ideaa to associate with their fellow naen On the other 
hand the most powerful men In the world are those who centre round 
the exchanges or bourses of New York London Paris Berlin Ameler 
dam and Vienna The great power of theae men anaea (tam the fIsM 
that while having great ability to aaeodate among their several aelres by 
control of the InslrnmeDt of eesoelailon money and lu greater repre 
tentative credit they oontrol the power of aesodallon among hundrede 
of millions of men women end children throughout the world It It 
even In the power of thaee dlouton largely to arrest asaoolatloa among 
mankind and they do it 
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How Maw Obtain* Comthol ovbii Natuhb 

With the high deTelopiuent of the power of agsiclitiia in advancing 
communiUe* the fircea of nature ere mure and more hirntesed into I ho 
Uica or man taking the place of human bone and miiHcle and even of 
the bone and muscle of animals three tons of coal leprcscnllng the 1 ibor 
of a man for his entire life 

Thus while the animil force expended in the conversion of raw prnl 
acts Into AnUhed commodities decreases m proportion to the total volume 
of conversion the money coat of that conversion also docrcasos At the 
eame tune raw products including land and labor which before had no 
value being now utilixcd acquire value Bo by a beautiful and com 
peosaung law land labor and other riw produrts rise and A iished torn 
modilica fall The laborer thus by virtue of the Master s law of distrl 
butlon obtains a larger proiioriion of a larger yield and acquires growing 
freedom and Independence With these advances min is steadily obtain 
Ing the power to call to Ills aid belter and more oAlclont tools among 
which nnne is more Important than land At Aral weak with but little 
power of association he Is able only to cultivate the light sandy soils 
and those at thi heads of rivers or the dry and slightly wooded ones 
on the SI les of the hills Only os he is able to command the servlcee of 
hie fellow men is it that he obtains power to cope with the wet rich and 
heavily timbered lands of the valleys recking with malaria and requiring 
dramage 

Tub Motbusutb ob Mobbt 

Having considered the eOecis of the instrument of association on asso 
elation let us now see how association affects the movoments of the 
Instrument Itself 

Money Itaeet those places where there is no dlversiAcallon of employ 
menu and wbeie money u scarce and Interest high where land labor 
and other raw maieruls are cheap and where Anisbed commodities are 
dear It goes to ihuae placet where indualnet are divenIQed and where 
money la plenty where bank credit Is large m volume and Interest u 
low, where land labor and other imw materials being utilised are high 
and where Aobhed eommodlUes tbrongh the Intervention of bralnt, 
chemistry eleoinolty eteam and diacblnery are as well as Interest low 
(n a word, money travels from those placet In which the power of asso 
oution Is not developed Co thoee In which It Is In the highest degree 
developed Thai with the growth of the power of essooullon weallb, 
ftoedom oontentmeat harmony and civUlaatlon aro esUbllshod soeiety 
assuming an ever brosdealng base, with a stabUliy which Anally ellml- 
uatea discontent and lawlessness 

Tub Qbut abo SorsBicB Law or Assooiatiob 

Hold op the law of association among men, and view it from any of its 
ooDatlais sUca, and the more closely It la stndled the more It shows Itself 
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to be to the world orhumnnlty whnt the U« of gravitntlon is to the world 
orunkeiM of matter It la the philosophers stone which transmutes 
clears up the umporal mystery of man This law dogs the outcast and 
the beggir whose conditions precluiethe possibility of active association 
It places the offensive weapon in tho hands of the ra >dern boycoiter it 
says to tho man who is templed to go w rang Go not for society will ca«t 
you out It Induces the liborer to toil It spun the mechanic and the 
aitlsan to become iiiastcra of ilieir respective trades it causes the student 
to burn the midnight oil and the doctor the lawyer the professor to 
spond yearn In acquiring and imparting knowledge The business mnn 
who struggles night and day to avoid bankruptcy does so that he may 
Ktain that floannal credit which enables him to swing a power of asso 
ciallon far in excess of that which his cnpiul would give Tins law has 
its most beautiful manifestation in the family with Its tender loving and 
self Mcrifleing tiea of father mother and children 

Men bnild riilroads steamships ateamboits and hotels and other men 
work them because of this law of ausoelation the banker organires his 
hank that ho may contril assnelation and proQt by It gnvorninenls im 
pose taxes that they may call civilians soldiers and sailors Int > assoma 
tloo with themMlves A.n army is an armed association under offleen 
who hurl It regardleea of life or death against other armies la order that 
another association called the state may live and flourisb and that ite 
oltlsens or suljects mayeasociate exchange services rommodliiee and 
Ideal am ng tbcir eeveral selvee The post ofBco with Ha machinery for 
the transDilssion of letten end printed matter end its post ego stampe and 
money orders end the express in a)) Iti details inoludlng COD are ell 
outgrowths of the supreme lew of assoolatfun 

CoHOLceiov 

Boclel Balance oonoarnlng Kaelf with the relatione of man to hie fhilow 
men end to the earth which be Inbeblu and Aseoclailoa being the Dorn 
Inatlng Xei d of Man in theae reletione. It fuHowa that AsMMdatlon muat 
be the Keynote of Social Science Therefore the touchstone for every 
economic problem la Ite relation to Aieodatlon There la end can be no 
other test (or it and If It cannot pass this ordeal It moet be rejected ae 
fslaa and pemloloue 

When once the believera In the neoeaelty for the (blleet dlveniflcatlon 
ofoor Induatriea and thoee oiben who believe In a volume of money, 
whether of gold illver or paper or of all of them equal to the needi of 
trade and oommeroe plaoe ihamaelvea firmly on the bsalc of tho law of 
BModailon (hr their Jnelilloatlon they will Inatantly and tor all time direct 
the Indoetriel end financial policy of this people 

And now, once more, we oome back to the worda of the Meater 

••MM,tUmoUeul6afMulf,Uih4tmlif*et<fffoeialuUHe$ Iteommon 
mth «U etAsr misMli As rsgasrss to eat, drsaA onci eliep, but hfe greateet 
need u Mol qfaiaoaaTiOH isUA kb/Mow assn ” 
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Staled Meeting January 19, 1894. 

President, Mr Fbalsn , in the Chair 

Correepondence was submitted as follows 
Invitation from tho West Virginia Uistoncal and Antique 
nan Society, Charleston, W Va, to attend the hourth Annual 
Meeting, Tuesday, January 16, 1801 
Letters of envoy were received from the Australasian Associ 
Blion for the Advancement of Scienoo, Hobart, Acadunio B 
dca Sciences, Stockholm, Sweden, Socictd B de Geograpbio 
d Anvers Belgique, K Leopoldinisob Carolinische Ueutmho 
Akademie der Naturforsoher, Halle aS, Fru«sia, K Snob 
sische Gesellschaft der Wiesenschaften, Leiprig Faculto des 
Sciences, Marseille, France Eoole Polytcohnique, Musie 
Guiraet, Pans, France, Geological Survey of New Jersey, 
Treuton, Mr Henry Carey Baird, Philadelphia, Socictc 
Soientifique du Chile, Santiago 
Letters of aoknowledgmont were received from the Royal 
Society of N S W (140), Lmnoan Society of N S W, 
Sydney (189 140) Royal Geographical Society (Queensland 
Branch), Bnsbane (140), Royal Society of Victona, Mel¬ 
bourne (140) Free Public Library, Wellington, N Z (1J4, 
186), Socit to Royale de Geograpfaie d Anvers, Belgique (131, 
182, 140, 141), Prof Peter B von Tanner, Leoben, Austria 
(140, 141), Deutsche Geologische GesellsohaR, Berlin, Prussia 
(130, 141, and Trans,xvii, 8, xviii, 1), Verein fur Erdkunde, 
Dresden, Saxony (141), Phynkaliaob Medioinische Geaell 
Bcbaft, Eilangen, Germany (141), K Leopoldinisob Carolin 
isohe Deutaobe Akademie der Naturforsoher, Halle a S, Prns 
Bia (186-141, and Trans, xvii, xvm, 1), Deutsche Seewaite, 
Hamburg, Germany (186, 141), Prof L Butimeyer, Basel, 
Switzerland (141), ^hweu Naturforsohende QesellsohaR, 
Bern, Switzerland (141), Sooi4td Vaadoise des Sciences Natu 
relies, Lausanne, SwiUerland (141), R Acoademia di Soienze 
Littere ed Arti, Modena, Italy (140, 141), Society Afhoana 
dTtolia, Naples (141), Acoademia di Soienze Littere ed Arti, 
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Padua, Italy (140, 141), Prof G Sergi, Rome, Italy (111), 
Geological Society, London, Eng (140), Botanical Society of 
Canada Halifax, N S (141) Vermont Ilistonoal Society, 
Montpelier (ISO) Prof W T Uewett, Ithaca N Y (HO), 
Newberry Library Chicago, III (140, 141) Inatituto hisioo 
geograflco National San Joe^ de Coota Rica, C A (ISO 140) 
Acoeamons to the Library were reported from the Acadcmie 
R dea Saitnoe«, Stockholm, Sweden Academic R des Sew n 
coa, Bruxellca, Belgique, Nederlandache Maatachappij Nqver 
held, Amsterdam, Kolonial Muaoum, Ilaailem, Noord IIol 
land, Acadcmie dea Sciencea, Craoow, Auatria, Natarforaoh- 
ende Gesellschaft des Oaterlandea, Altonherg, Oberlauaitaer 
Geaellachaft dcr Wiaaensohaften, Gorlitz, Biblioteca N C, 
Firenze, Italia, R Accademie dei Lmcei, Rome, Italy, 
Acadfmie N dea Sciences, etc, Bordeaux, France So 
cictc Iliatonque, etc, du Cher, Bourges, France, Sooi^to de 
Borda, Daz, France, Union Geographique du Nord de la 
France, Donai, SociC^tc de Gcographie, Lille, France, Facultd 
dea Sciencea, Maraeille, France, Redaktion Vosmot, SocidU 
de Geographie, Musde Guimet, Sooidtd de 1 Enaeignement, 
ficole Poly technique, Socidtd d’Anthropologie, Redaction de 
La Ifelunne, Socidtd dea Antiquairea de France, Directcur 
of the Revue dee Revues, Marquia de Nadaillao, Paris, 
France, Socidtd de Gdographie, Toulouae, France B Acad 
emia de la Uiatona, Madrid, Spam, Naturforaohende Geaell 
achaft, Basle, Switzerland, Philoaophical and Philological 
Societies, Cambridge, Eng , Editor of the Oeolojieal Haifa 
tine, Royal Geographical Society, Meterologioal Council, Royal 
Microscopical Society, London, Eng , Geological Society, 
Manchester, Eng , Prof F Max Milller, Oxford, Eng , PhiU 
osophioal Society, Glasgow, Scotland, Dr Samnel A Green, 
Boston, Mass , Mr William John Potts, Camden, N J , 
Franklin Institute, Engineers’ Club, Dm George Fnebis, 
Walter M James, Charles A Oliver, Meeera Henry Carey 
Baird, William S Baker, Henry Phillips, Jr, Philadelphia, 
Johns Hopkins Univeraity, Baltimore, Md , Bnieau of the 
Mint, National Aoademy of Sciences, Hydrographio Office, 



WashiDgton, D C , Mr William lIarden,Savannnh Ga Mr 
George W Baily, Cedar Bapid", la , Colorado Scitntiflo So 
ciety, Denver, AKncuItural Fvpenment Stations, Concord, N 
n , Amherst, Mass Ithaca N Y , College Park, Md Ag 
nonltural College, Miss , Manhattan Kans 
A photograph of Prof John lyndall, Ijondon, Eng, wis 
presented by Mr F Gatekunst, Philadelphia 
The President reported that in accordance witli the resolu 
tion of the Society he had appointed Dr Daniel G Brmton to 
prepare the obituary notice of the late George do Bennevillo 
Keim 

The death of Oswald Scidenatioker (born Gottingen, 1824 
died, Philadelphia, Jaruary 10, 1894), was announced and the 
President was authorized to appoint a suitable person to pro 
pare the usual obituary notice 
The ejection for Librarian was taken up and Mr Ilenry 
Phillips, Jr, was unanimously reelected Librarian for the en 
suing year 

The President was authorized to appoint the Standing Com 
mittecs, which he subsequently did, as follows 

Finance —Philip C Garrett, Charles S Wurts, William P 
Tatham 

ffall —J Sergeant Price, William A Ingbsm, Charles A 
Oliver 

Publication —Daniel G Brinton, George n Horn, Samuel 
Wagner, Patterson DuBois, Horace Jayne 
Zt^rary—Edwin J Houston, Jesse Y Burk, William H 
Greene, William S Baker, Albert H Smyth 
i/tcAauz Legacy —Thomas Meehan, William M Tilgbman, 
J Sergeant Price, Angelo Heilpno, William Powell Wilson 
Benry M PhtUtpt Pnuc Euay Fund — Kiohard Vaux, 
Henry Phillips, Jr, William Y McKean, C Stuart Patterson, 
Jo^pb 0 Fridey, and the President and Treasurer of the So 
oiety, ex t^ao 

The Seuretanes presented for the Transactions a baoteno- 
logical study of the water supply of Philadelphia, by Dr 
Wnght On motion, the same was referred to a Oommittee 
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of three membera to be appointed bj the President, to exam 
me and report upon 

Mr Jyman read a paper on the ‘Age of the Newark 
Brownstone ’ 

Pending nominations Nos 1268 1269 1270 1271 1272 
1273, 1271, and now nomination No 127o were read 

And the Society was adjourned by the President 


Slated Meeting Fdnruary 1894. 

President, Mr FbaIjIT, in the Chair 

Correspondence was submitted as follows 
A circular inviting subscriptions towards a memorial bust 
of Prof Ernst limekel, to be placed at Jens, on hebraary 17 
1893 

A circular from the Council of the Soientiflo Alliance of 
New York inviting contributions to the John Strong New 
berry Fund for the Endowment of Onginal Soientiflo Research 
Photographs for the Society s Album were received of 
Prof Oswald Seidonaticker and Prof J P Lesley, Philadel 
pbis. Prof Justin Winsor, Cambridge, Mass 
The deaths of the following members were announced 
Rev John Leybnrn (Baltimore, Md), died July 13, lb93, 
et 78 

Prof William P Trowbridge (New York), 1893 
Accessions to the Library were reported from the Comild 
de Conservation dea Monuments de 1 Art Arabe, Cairo, Egypt, 
Royal Society of Viotona, Melbourne, Linnean Society of 
New South Wales, Sydney, Sooidtd R dea Antiquaires 
du Nord, K Norske OldsknA Selskab, K D Oeograflske 
Selskab, Copenhagen, Denmark , Director of the R N Mu 
seam of Antiquities, Leiden, nolland, E E Geologieohe 
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ReiohmoBtalt, Vienna, Austria; Botanisulie Verein dcr Pro- 
vinst Brandenburg, Berlin, Prussia; S.ichRiBche Meteorologisclio 
Institut, Chemnilz; Gartenbaoverem, Barmhtadt, Germany; 
Naturwisuenscbaftliohe Verein des lleg. Bez. VrankTurt a. O, 
Prussia; Prof. E. Benevier, Lausanne, Switzerland; R. 
Aocodemia, Modena, Italy; Socidtd de Geograplne, Toulouse, 
France; R. Auademia de Ciencias y Artos, Barcelona, Spain, 
R. Irish Academy, Dublin; Sir J. William Dawson, Montreal, 
Canada; American Folk Lore Society, Dr. Samuel A. Green, 
Boston, Mass.; R. I. nistorioal Society, Dr. D. T. Cresson, 
Providence, R. I.; Agricultural EYperimcnt Station, New 
Haven, Conn., Amer. Museum of Natural History, Amor. 
Geographical Society, Academy of Medicine, New York, N.Y., 
N. J. Historical Society, Newark; Araer. Pharmaceutical 
Anooiation, Indian Rights Aesociation, Messrs. William S. 
Baker, H, C. Mercer, W. L. Sayre, Philadelphia ; U. S. Geo¬ 
logical Survey, Mr. Lester F. Ward, Washington, D 0. 

The President reported that he had appointed Dr. H. V. 
Hilpreoht to prepare the obituary notice of the late Dr. Sei- 
denatioker. 

The President reported the appointment of Dr. Ryder, Dr. 
Barker and Mr Baohe as a Committee to examine and report 
on the paper by Dr. Wright, presented at the last meeting of 
the Society. 

The Committee on Dr. Wright’s Paper on the “Water 
Supply of Philadelphia ” reported the same to be worthy of 
pnblioation. On motion, the Committee was discharged and 
the paper referred to the Publieation Committee. 

Dr. Cope presented a paper on “ The Structure of the Skull 
of the PlMioBaurian Beptilia, and on Two New Species of this 
Order from the Upper Crethoeous.” ' 

Dr. Cope also presented a paper by Prof. A. T. Ohamber- 
lin on “ Botaniod Names in the Language of the Kootenay 
Indians of Southeastern British Columbia.” 

Pending nominations Nos. 1268| 1269, 1270, 1271, 1278, 
1274,1276 were read. 

Nomination No. 1272 was withdrawn by its proposer. 

pioa Anna, ruibos. too. sxiu. lU. a. pbimticd wabcb 81,1884. 
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On motion of Mr Smyth, the Society appointed Menrs 
Daniel G Bnnton and Henry Phillips Jr delegates to the 
meeting of the Congres International des Amdrioanistoa to be 
held at Stockholm in September, 1894 providing that the 
same shall not entail any expense upon the Society 

The question of permitting persons connected with the 
public press to be present at the regular meetings of the So 
ciety, for the purjKiso of reporting the same for publication, 
was brought up by the Secretaries and after considerable dis 
onssion the following resolution olSered by Dr Daniel G 
Bnnton was unanimously adopted 

That the dety disapprove of the presence of pmfeasionnl reporters 
In their huilness capacity at the regular meelinga of the Society 

And the Society was adjourned by the President 


Slated Meeting Fdtruary 16, 1W4 
Mr Ikqham in the Chair 

Letters of envoy were received from the Geologivche Reiohs 
anstalt Yiemo, Austna, Naturforschende Gesellsohalt des 
Osterlandes, Altenburg, Germany Yerein fiir Sohlesisohe In 
sektenkunde, Breslau, Germany, Naturwissensohartliohe 
Yerein fhr Schleswig Holstein, Kiel, Prussia, Boyal Geolog 
ical Society of Cornwall, Eng Boyal Statistical Society, Lon 
don, Eng , Boyal Irish Academy, Dublin, Ireland 
Letters of acknowledgment were received from the Institnt 
Egyptien, Cairo (141), E K Geologuohe Beiohsanstalt, K E 
Naturhistorisohe Qofmuseum, Yienna, Austria (141), E P 
Akademie der WiBMnsohaften (140), Botanisohe Yerein d 
Provinz Brandenburg (187,188), Berlin, Prussia, Yerein fur 
Sohlesisohe Insektenkunde, Breslao, Germany (189), Prof H 
von Helmholtz, Oharlottenburg, Germany (188-141), Garten 
bauveran, Darmstadt, Germany (189), K Saohsisohe Alter 



thumsverein, Dresden (141) NaturwiFscn«cbafllicbo Verein 
des Reg Boz Frankfort a O (141) Niturwi'-ienscbaftliobe 
Verein fur Schleswig Holstein, Kiel, Prussia (H )-H1) In 
Btitut Lombardo di Scienze e Lettere, Milan Italy Acaddmie 
R des Sciences, Lettrea oto Modena Italy (IK) 13^ and 
Transactions, xvi, 3), booiCIt^ des Sciences Naturelles et Arch 
eologiquo de la Creuso Ou^ret, Prance(141) hoolc Polytech 
nique. Dr Edward Pepper Pans, Prance (111) R Academia 
de Ciencias y Artes, Baro^lona, Spam (139) Public T ibrary, 
Boston, Mass (140) Prof F A Genth Jr, Lanolowne Pa 
(141), Dr William II Furness, Philadelphia (110, 141), 
Bureau of Ethnology, Washington D 0 (Ob-18 1 137, 133, 
140, and Catalogue, Pts i it), Wisconsin Academy of Sci 
ences. Arts and Letters, Madison (119-141, and Catalogue, Pts 
1-1 v) 

Letters of aoknowledgnaont (142) were received from Dr 
Charles B Dudley, Altoona, Pa , Dr Robert U Alison Ard 
more, Pa , Prof James E Rhoads, Bryn Mawr, Pa , Mr 
Matthew H Messohert, Douglafflville, Pa , Hon Eckley B 
Coze, Drifton, Pa , Prof J W Moore, Rev Thomas 0 
Porter, Easton, Pa , State Library of Pennsylvania, Mr An 
drew S McCreatb, Harnsburg, Pa , Mr John hulton, lohns 
town. Pa , Linnean Society, Lanoaater, Pa Prof F A Genth, 
Jr, Lansdowne, Pa , Academy of Natural Sciences, Historical 
Society, Mercantile Library, Ooll^ of Pharmacy, College of 
Physicians, Philsdelphia Library, University of Pennsylvania, 
Editors of the Medical News, Wagner Free Institute, Gen'l 
Isaac J Wistar, Hon Jamas T Mitchell, Profs John Ash 
burst, J Solis Cohen, E D Cope, Henry D Gregory, L M 
Haupt, H V. Hilpreoht, Edwin 7 Houston, E Otis EendsH, 
J. P Lesley, Jamra MacAlister, Theopbilus Parvin, Samuel P 
Sadtler, Benjamin Sharp, Albert H Smyth, Drs D G Bnu 
ton, W C Cattell, William H Famess^ William H Ooodell, 
Franois W Lewis, Moms Tjongstretb, John Marshall, Charles 
A Oliver, W S W Ensohenberger, Charles Sohliflrer, H City 
Tmmbnll, William H WabI, Charles Stewart Wnrts, Messrs 
R Meade Baohe Heniy Carey Baird, Charles Bullock, S Cast- 
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ner, Jr, Patterson Da fiois, William W Jeflens, Henry Phil 
lips, Jr, Iranklin Platt, Theodore D Hand J G Roeengarten, 
L A Soott, Coleman Sellers, Joseph Wharton, Joseph M 
Wilhon Philadelphia, Mr Ueber b Thompson, Pottsville, 
Pa , Itev P A Muhlenberg, Reading, Pa , Dr William Hyde 
Appleton Swartlimore, Pa , Dr John Gurwen, Warren, Pa , 
Philosophical Society Mr Philip P Sharpies, Pro! J T Roth 
rook. West Chester, Pa 

Accessions to the Library were reported from the Royal 
Geographical Society, bt Petersburg, Russia, Ministerie van 
Binnenlandbohe Sachen, The Uigae, Verem fur Beiorderung 
dee Gartenbaucs, Berlin, Prussia Vercin fur Schlesibche In 
oektenkunde, Breslau, Prussia, NaturwissenschaRliche Yerein, 
Kiel Prussia, Boy'll Geological Society, Cornwall, Bng , 
Royal Statistical Society, Geological Society, London, Eng , 
Mr A MoF Davis, Cambridge, Mass , Es^ex Institute, 
Salem, Mass University of the State of New York, Albany, 
Prof Edward North, New York, Philadelphia Hospital, 
Forestry Association, Prof George F Barker, Philadelphia, 
Enoch Pratt Free Libiary, Baltimore, Md , Bureau of Edu 
cation Anthropological Society, U S Naval Observatory, 
War Department, U S Coast and Geodetic Survey, Treasury 
Department, U S Fish Commission, Smithsonian Institution, 
U S National Museum, Dr Albert S Gatsobet, Washing 
ton, D 0 , Artillery School, Fortress Monroe, Va , Editor of 
the Journal of Oomparattve Neuroloyy, Granville, Ohio, 
Michigan Board of Agnculture, Lansing, University of Cali 
forma, Berkeley, State nihtorioal Society, Iowa City, la , 
State Histonoal Society, Madison, Wis , Kansas Univeraty, 
Lawrence, Asociaoion de Ingenieros y Arquiteotos, Observa- 
toire Mdteorologique Central, Obeervatono Astiondmioo N. 
de Tooubaya, Mexico, Mexico, Musdu Nacional, Rio de 
Janeiro, Brazil, Agricultural Experiment Stations, Kingaton, 
B I , Lexington, Ky , Lansing, Mich , Berkeley, Cal ; St 
Anthony PtkW, Minn 

Photographs for the Society's album were received from 



Marquia do Nadaillao, Paria, France; Mra. ITelcn Abbott 
Michael, Philadelphia 

The following deatha were reported* 

George "W. Childa, Philadelphia, February S, 1804, act. 61. 

Rev. Henry S. Oaborn, Ovford, Ohio, February, 1894. 

The Preaident waa requeated to prepare a note to be entered 
upon the miiiutefl of the Society in reference to the death of 
Mr Cbilda. 

The Publication Committee reported that it would not be 
practicable to publish Hr. Wright’s paper on the Water Sup¬ 
ply. On motion the paper was ordered to be returned to its 
author. 

The Seorctanea reported that the paper by Prof. A F 
Chamberlin, entitled “ The Botanical Names m the Language 
of the Kootenay Indiana,” was not desirable for publication 

This being the evening for voting for candidates for mem¬ 
bership, pending nominations Nos. 1208, 1269, 1270, 1271, 
1276 were read, spoken to and balloted for. 

Action on pending nominations Nos. 1273 and 1274 was 
deferred until May 18, 1804. 

The proceedings of the Board of OCBcers and Council were 
submitted. 

Dr. Cope made a communication on " Energy in Evolution ” 

Dr. Briutou read a letter from Mr. J. C. Pilling in reference 
to a desired exchange, and the matter was referred to the Sec¬ 
retaries with power to act. 

At the end of the evening, the votes oast having been 
counted, the tellers reported the state of the poll to the pre¬ 
siding member, who declared that the following bad been duly 
elected members of the Society ; 

No. 2227. Colonel Henry A. DuPont, Wilmington, Del. 

No. 2228. Sir Henry Bessemer, London. 

No. 2220. Dr. Hermann Snellen, Utrecht. 

No. 2280. Julius F. Saohse, Philadelphia. 

. And the Society waa adjourned by the presiding member. 
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iStateci Meetxnj, March S, 1894 

President, Mr rKALhT, in the Chair 

Mr Julios 1 Saohse, a newly elected member, was presented 
to the Chair and took his seat 

Correspondence was submitted as follows 
A letter accepting memborbhip was received from Col 
Ilenry A DuPont, Wilmington, Del 
A circular from the National Sculpture Society New York, 
requesting the Society to become a member of same 

Letters of acknowledgment were received from the Ilun 
garian Academy of Sciences, Budapest (IS8-141) Literary and 
Ilistorioal Society, Quebec, Canada (96-141, and Catalogae, 
Parts i-iv) 

Letters of acknowledgment (112) were received from the 
Nova Scotia Institute of Soienoo, Halifax, Mr Iloratio Hale, 
Clinton, Ontario, Geological Survey, Ottawa, Canada, Lite¬ 
rary and Eistonoal Society, Univermty Laval, Quebec, Canada, 
Canadian Institute, Toronto, Canada, Manitoba Histoiioal 
and Soientiflo Society, Winnipeg, Bowdoin College Library, 
Brunswick, Me , Society of Natural History, Maine Histor 
ical Society, Portland, Me , Dartmouth College Library, 
Hanover, N H, Vermont Historical Society, Montpelier, 
Massachusetts Historical Society, State Library of Massaohu 
setts, Boston Society of Natural History, Boston Atbeomam, 
Prof T M Drown, Messrs S P Sharpies, Robert C Win 
throp, Boston, Moss, Museum of Comparative Zoology, Prof 
Alexander Agassiz, Mr Robert R Toppan, Cambridge, Man, 
Essex Institute, Salem, Mass, Prof Elibu Thomson, Swamp 
Boott, Mass Dr James Ellis Humphrey, Weymouth Heights, 
Man, American Antiquarian Society, Worcester, Mass, 
Rhode Island Agricultural Station, Kingston, Providence 
Franklin Sooi^, Brown Umversity, Rhode Idand Histon- 
oal Society, Providence, R I , Mr George F Duompg, 
Farmington, Conn, Oonnectiout Histonoal Society, Hartford, 
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Yale Uaivcraity, Proft O C Marsh H A Newton, New 
ITaven, Conn, Prof James Hall, Albany, N Y booioty of 
Natural Soienoes, Biillalo N Y Prof Edward North Clin 
ton, N Y, Prof J M Hart, Ithaca N Y Historical Society, 
Academy of Medicine New York Hospital, American Museum 
of Natural History Meteorological Observ itory University of 
the City of New York, Profs J A Allen Isaac IT Hall, 
J J Stevenson, Messrs Thom is C Clarke ( hsrles P Daly, 
James Douglas, New York N Y Prof W IjeConte Stevens, 
Troy, N Y Vassir Brothers Institute, Poughkeepsie, N Y 
Geological Society of America, Ac ideiny of Science, lloohester, 
N Y, Oneida Historical Sicicty Utica N Y I* ree Public 
Library, Jersey City, N J , Prof Itobert N Bogers, Madison 
N J, New Jersey Historical Society, Newark, Profs Charles 
W Shields, Charles A Young Princeton, N J, Prof Charles 
F Hines, Prof Lyman B Hall, Haverford, Pa, Meshrs Charles 
n Cramp, Lonis Vossion Samuel Wagner, Mrs Helen Abbott 
Michael, Philadelphia, bmithsonian Institution, United States 
Geological Survey, Surgeon General s Office, United States 
Coast and Geodetic Survey, Weather Bureau Col Gurnck 
Mallery, Prof Charles A Schott, Drs John S Billings, W J 
Hofifman, Mr William B Taylor, Washington, D C, Enoch 
Pratt Free Library, Maryland Institute, Prof Ira Bemsen, Bal 
timore, Md , Mr Thomas Leiper Patterson, Cumberland, Md , 
Journal of the United States Artillery, Fortress Monroe, Va, 
Prof J W Mallet, Univemty of Virginia, Elisha Mitchell 
Soientiflo Society, Chapel Hill, N 0, Agricultural Experi 
ment Station, Sleigh, N C, Georgia Historical Society, 
Savannah, University of Alabama, University P O, Texas 
Academy of Scienoe, Austin, Agricultural Experiment Sta 
tion, Knoxville, Tenn, Prof E W Claypole, Akron, O, 
University of Cinoinnati, CiooiDnati Observatory, Ginoinnati, 
O, Editor of T?ie Journal of Neurology, Granville, O, Gen 
W F Raynolds, Detroit, Mioh, Geological Survey, Jef 
ferson City, Mo, Purdue Experiment Station Lafayette, Ind, 
Society of Oivil Eagineers, Etfmington, Ind, Academy of 
Natorid Soienoes, Davenport, la, State Histonoal Sooiety, 



152 


[HUob 2 


Iowa City la Tlnivereityof California,Berkeley, LickObser 
TBtory Mt namilton, Cal, Prof J C Branner Palo Alto, 
Col, Prof Daniel Kirkwood, Riverside, Cal Prof George 
Davidhon, San Franoihco, Oal Kan'^ia Univemty Quarterly, 
1 awrcnce, Kansas Academy of Science, Topeka, Academy of 
Sciences Arts, and Letters State Histoncal Society, Madison, 
Wis, State Histoncal Society, Agricnltural Experiment 
Station, Linooln, Nob, University of Wyoming, Laramie 
Academy of Science, Tacoma, Wash, Lieut A B Wyokoft 
North Lnkima, Wash Central Meteorological Observatory, 
Sociodad Cientifloa “ Antonio Al/ate,” Dr Antonio Peflafiel, 
Mexico Mexico Agricultural Experiment Station, Las Cruces, 
N M 

Accessions to the Library were reported fVoin the Royal 
Society of South Australia, Adelaide, Prof A W Bickerton 
Chnstohurch, N Z , Sooii^td Impcriale des Naturalestes, Mos 
cow, Russia, Acaddmie Impdriale des Smenoes, St Petersburg, 
Russia, Section far Naturkunde des 0 T 0, Anthropologi 
Hohe Gesellacbaft, Vienna, Austria K P Meteorologisohe 
Institut, Berlin, Prussia, Deutsobe Gesellaohaft fhr Anthro 
pologie, etc, Munich, Havana, Ecole Nat Sup des Mines, 
Bureau des Ijongitudes, Sooi6t6 Franraise de Physique, 
Pans, France Philological Society, Cambndge, Eng, Geo 
graphical Society, Literary and Philosophical Society, Man¬ 
chester, Eng, Masaaohusetts Institute of Technology, Boston, 
Maas, Harvard College, Cambridge, Mass, ScientiSo Associa 
tion, Meriden Conn, College of Physicians, Historical Society 
of Pennsylvania, Messrs Henry Phillips, Jr, Frederick Pnme, 
Philadelphia, Smithsonian Institution, Citizens’Association of 
the Distnct of Columbia, Civil Servioe Oommiasion, Wash 
ington, D C Prof Alexander Maofarlane, Austin, Texas, His- 
tonoal Society of Southern California, San Francisco, Prof 
J P Walton, Muscatine, la. Institute of Jamaica, Kingston, 
Agnoultural Expenment Stations, Amherst, M(M8, Geneva, 
N Y , Experiment, Ga, Baton Rouge, La, Fort Collins, Colo, 
Las Oraoea, N M 

Photographs for the Society’s Album were received from 
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Dr George R Morehouse, Messrs William V AlcKem and 
Robert Patterson 

Dr Rotbruck read a paper on ‘ The Present Condition and 
Future Prospect of the Pennsylvania Forests ’ 

Dr Morns corroborated the destruction of timber by insects 
as referred to in Dr Kothrook a paper 

Dr Aforns road the following communication on “ Tubercu 
Ions in Animals " 

Soma monllia iinco 1 was preaent at the niaughter of a lierd >1 cattle on 
acoount of a dread of their being tainted with tuberculosis 1 till diaeaae 
had been d agnoaed aa proaeut In the original herd mure than two ui inllia 
preTinnily aud all auaperled aniniala had then been klllo I The farmer 
however waa not saiiafltd that the diaeaso bad been ilainped mil and pre 
ferred to have the rest alauglitered while atill In giMx! condiii in fir fo d aa 
deteimined by experta who were present In iho lungBoftwo il llicmaftw 
hard nnduloa wero found and on the iniiatinal walla of nearly all were 
imall round maaaoa which on being incUtd gave vent to a greenish 
gritty checay roaai In the opinion of the veterinary aurgeon who waa 
preaont iheae were not tubercular They reminded me moreof such iniall 
cbeeay masaee aa are often found lahnroan post mortem biaminatlons ind 
are apt to be disregarded nnleaa found abundently m anbjecla of true miliaiy 
tubercle when w e oflin cooaider them as proof that the disease baa become 
dneemlnaied through the entire organism With these excepiions and 
alio the occmrance of nnmeroua vaeculer aubrutantoua lympliaiica 
(oalled beam by the batcher boya) the cettle showed no disease I ut 
on the other hand compared favorably with some Western steers which 
were elanghtered at the same time The veterinary almve mtntioned 
called my attenuon to the comparative absence of these bcana and 
•mall yellowish white bodlee in the Western grain fedatock andaitribuied 
their fluent or almost univcreal occurrence in hAStern cattle to some 
thing in Iba food or paature grounda or water used by oor cattle Tbia 
has act me to thinking whether there may not be some fllarla or other Inles 
tlnal paraalte which canaee euch spurioue cyst like Ibnnanone But while 
waiting for opportunity to Investigate this more closely a gentleman ob 
served to me that some gypsy boya whom he had played with m his yonlh 
had shown him a bottle which they aald contained a poison prepared from 
mouldy hay capable of producing stokneeaof a llngenng, wasting chaiao 
ter, terailnaUng In death—like oonenmptlon In general oharacter Imme 
distely the idea occurred to me that we esoy Ond In this direction the trne 
nature and mode of action and dlaeem inetlon of tubercle in the human fltm 
lly The extent of Its aeeoelaUoa with the ' baeilliie toberonlocla bu led 
UKMl observen to oouilder thu latter aa etandlng In oanaal relation to the 
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d leue Now thli li a mlcroacoplc ftingiu and it theiefore seems to me 
lUere is no a prion improbabihty ofluerUlence id musty h ly and f i Ider 
and when we consider the con lition of fxid giren to much of the live 
stock by Improvident and unthrifty farmers a ready explanation of the 
spread of thi disease now so generally dreaded la at band In speaking 
on the subject with Dr Samuel O Dixon the dutingnislied baclerldo 
gist 1 found him tnlly alivoto ihepMsibililics of fruitful rLsults from Inves 
tigations into the iranspUntation of fungiid and actino inycoid growths 
ffom a vegetable Imsis to animals and th it some Germ in autb irltiea have 
already done gmd work In this direction Observations tending to ealab 
lish an Identity between the bicllas tuberculosis and other fungoid 
growths could not fad of b ing most important aids to us In c imlnting 
tbe dread disease which sweepe away such a large portion of the human 
race Nor should we forget that during the late war of the Rebellion a 
very fatal epidemic of spoiled fever black meaalea or cerebro 
spinal meningitis as It was called bnke out among soldiers who were 
supplied with mouldy hiy which was used for bedding The epidemic 
spiaad by contagion quite extinaively 
I have also been Informed that the disease among horaea known aa cere 
br I spinal monlngiUs is clearly traceable to mouldy hay among the 
DuU h fbrincra near Lancaetei It la called putrid soretbroat becauae the 
mucous membrane of the throat becomea Inllamed and gangrenoiu and 
tbe bolus of food is not swallowed owing to paralysta of the musclee of 
deglutition We have Ibua as it were a connecting link with the phe 
nomena of diphtheria whlchlsalsotraoedtoamould orfUngus which may 
grow upon any abraded molat or maooua surface Tbe tendency of paUio 
logical investigations and studies during the past twenty years has been 
more and more towards the discovery of Intimate causal relallons between 
many diaeaaea not formerly reoognlaed as rymotic and oorreapondlng 
Ibngi or bacteria or baolllt Wo forget too often that these are 
only terma for mraroacoplo fungi or monlda that the lame laws of propa 
gallon and growth govern them aa their larger congeners that the very 
term ' sym illc so long used In medical lilerature shows that oar prede 
oesson properly clessed them as lbs results of fermsnis and thua ars 
liable to be led away (bom true melboda of oheoking tbeir ravages 
Undonbtedly these ere to be sought by better aoqualntanoe with their llfh 
conditions and a large step in advance will have been made If we should 
be able to trace them (lorn their ordinary and comparatively Innocnous vege 
table AoMats to their dangerous migmtIoDS to animals I do not know that 
In thia connection ettenllon hea been drewn to the typhna (hver epidemica 
which have followed exleotlve vegetable disease, s g, the Irish potato 
rot or the effisot of ergoUsed rye end wheal on the poorer olasees In Italy 
and the Balkan provinoee To retern to the antOeot of tuberonlosia In 
animals, Including man the condlbons for lit virnlent spreed ere emU 
neatly thoee (isvoring fongons growths—deficient vital force (whether 
origlaal or eoqulred from ovcntnln), damp dwellings^ ovcihsaied tHU 
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ated air and iniufflcient food Add to ikese the germ and the reiult li 
not long In ahowlog itself Take these away and the goim is harmhsa 
coDiparatiyely A good illuitrati in of (Ins ii to Ih. foun I in the animal* 
oapeclally the moiikeya crowded U gelher in our 7 A) gical gardens 'What 
better flell could be found for a propoily condui led senes of evj erlmenu 
on the (borough disinfection of air and food Isolation of infected Indl 
yiduals and curative agents? TIu latter should embrace such 
baclencldes aa can enter the ciiculalnn hiirraleesly an 1 sueh natural 
food as will sustain the animals The late Dr Bbipj en s ezpcn 
ence with the lessening of tulierculoiis and scrofulous disease among the 
colored inmates of the House of Kefugo after the uilioduction of corn 
meal as a large part of their diet should not be lost sight nl Mi^ht not 
a diet of c icoanuis and palmnuts be useful to our monkeys I 
In eoniluslon I would urge upon our microscopists the study of the 
whole class of moulds and funt,l both in their usuil forms and aa to 
their trinsptanted forms m animal media and lu living animals 

Pending nominations Nos 1273 and 1271 were read 
On motion, it waa 

JUioUud That Hev Robert W Rogers Pli D be sppointo I i delegate 
to represent Iha Society at the Congres laternatloaale des OrJentallstos to 
be held at Geneva In September 18M providing that the same shsll 
entail no espeuee whatever upon the Society 

And the Society was adjourned by the President 


Stated Meeting, March 16, 1891 
Dr J Cheston Mobrib in the Chair. 

Correspondence waa submitted as followa 
A letter accepting membership IVom Sir Henry Beeseraor, 
London, Eng 

An inyitotioD flrom the Maryland Historical Society, Balti 
more, to attend its Fiftieth Anmvenary, March 12, 1894 
Letters of envoy were received from the Geological Survey 
of India, CaloaUa, Sooidtd des Naturalistea, Moscow, Bobbib , 
K SaohaoheGesellBohaftdeT WiasenaobafteDyLeipug, Sooidtd 
d’Hiatoire Natnrelle, Straaabarg, Alsace. 
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Lettera of aokoowledgment were received from the K K 
Sterowarto, Prague, Bohemia (141), Soou^uS d Hiatoire 
Naturelle, Stranaburg (140 141), Prof Abel Ilovelaoque, 
Pans, France (141) Dr Traill Green, Eaaton, Pa (142), 
Prof John F Carll, Pleaaantville, Pa (142), Mr Jedediah 
Uotchkim, Staunton, Va (142) Scientiflo Society, Denver, 
Colo (142), Central Meteorological Observatory, Mexico, 
Mexico (140, 141), Oboervatono Astrundmico Nacional Mex 
loano, Tacubaya (142), Institute daioo geografico Naoional, 
San Jose do Costa Rico, C A (111), Museo Naoional, Buenos 
Aires, S A (139, 140, 141) 

Aoceasions to the Library were reported from the Geologi 
cal Survey of India, Calcutta, Statietica Central Byran, 
Stockholm Sweden K K Zoologisch botanische Oesell 
schafl;. Prof Karl Penka, Yienna, Austria, Oesellaohaft fur 
Erdkunde, Berlin, Prussia, Naturforsohende Qeselischaft, 
Freiburg i B , Sooidtd d’llistoire Natnrelle, btrassburg, 
Alsace, Natnrforsobende Gesellsobafl, Zurich, Switzerland, 
“II Nuovo Cimento,” Pisa, Toscany Universitd dc Lyon, 
France, Institute y Obeervatorio de Manna, San Fernando, 
Spain, R Meteorological Society, London, Lng , Royal 
Smiety, Edinburgh, Scotland, Theological Seminary, An 
dover. Mam , Commission of Publio Records, Boston, Maes , 
Mr Walter S Logan, New York, N Y , Hon Robert E 
Pattison, nainsburg. Pa , Dr C S Dolley, Philadelphia, 
Oabfomia Academy of Sciences, San Francisoo, Historical 
Society, Chicago, Ill , Expenment Stations, Raleigh, N C , 
Ames, la , Lincoln, Neb , Corvallis, Oreg 

The death of Cavaliere Damiano Muoni, Milan, Italy, Feb 
Tuary 22, 1694, et 74, was announced * 

* CkTsIlan DunUao Hniwl wu botn tt Anttgnau Prorlitoe of Bngamo Italy on 
Um ftnrtMBth day of Anfoit, im Bli ouly llta waa Nndlooi, and bla ambUlona 
panlotle He parMpated In the Ul-ataned tnauRaetton to elnqne glornale of IMS 
at Mian and In oonaeqaenoe waa obllgad to be abaent ftom bla eonntry fv a tons 
period Hta time waa Oiled wUb toady and be ratomed the poeamaor of mnob Taloa- 
blebMnriealandarebtoQtostealiiiattof Bla aoUrity in auUmiiblp arai nneeaalBt and 
onr OM bandied booka pamphlata pmpm ton ettato bla pnOeitotay In hltoon lane- 
toatr anbtoolasy One aitt and olhar toanohea of knowtod^ Ha baU tbe poaltloa of 
SMAieblTlM tor many yean-and waa aaaltou oaoitosoi and ctoUglnt 
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Mr. Henry 0. Baird road a paper entitled “ Asst^iciation: 
The Dominating Need of Man, and the Key.stone of Social 
Science.” 

Afler which a desultory diacussion on the subject of the 
paper took place. 

Pending nominations Nos 1278 and 1274, and new nomi¬ 
nations Nos. 1276 to 1296 molusive were read. 

And the Society was adjonrned by the presiding member 
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PROCE EDINaS 

AMERICAN PHILOSOrniCAL SOCIETY 
HELD AT PHILADELPHIA POE PEOIOTINfi L'SEPIX KNOWLEDGE. 

Vou XXXIII JUM*. 1891 No 141 


Stated Meeting, April 6, 189i. 

Vice-Preoident Kcndali. in the Chair. 

Minutes of last meeting read. 

Correspondence was submitted as follows: 

Letter accepting membership from Dr. Tsanc Roberts, Star- 
field, Crowboiougb, Sussex, England. 

Circular letter from the Directeur of the Direction Gdnuralc 
de Statislique, of the Province of Buenos Ayre.*', announcing 
his appointment to that office. 

Aoeessions to the Library were reported from Mr. Edward 
Counsel, Melbourne, Australia; Mr. N. A. Cobb, Sydney, 
Australia; Bataafsch Gonootsohap, Rotterdam, Netherlands, 
K. K. Naturliistorisohe Hofmuseum, Vienna, Austria; Gesell- 
rebaft fur Erdkunde, Deutsche Seewarto, Berlin, Prussia; K. 
Gesellschaft der ■Wissensohaften, GCttingen, Prussia; WUrtem- 
bergisohe Kommiasion fUr Landesgesobiohte, Stuttgart; R. Isti- 
into Lombardo, Milan, Italy; Sooietil Italiana delle Scionze, 
Naples, Italy; B. Accademia delle Soienze, Turin, Italy; 
Acaddmie des Soienoea, etc., Angera, France; Acaddmie N. 
dea Soienoea, eta, Coen, France; Sooidt6 dea Soienoes Natu> 
rallea et Arohdologiqaea de la Oreuae, Gndret, France; Dr. P. 
Topinard, Faria, France; Sooietd dea Antiqnairea de la Mo- 
rinie, Saint-Omer, France; Hiatorioal Society, Dr. Ilugh 
raoa AHEB. pwMs. 100 . zxxni. 14S. n. raiaixD lure, 1804. 
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namilton, New York, N. Y.; University of Pennsylvania, 
Dr William F. Noms, Philadelphia; U. S. Naval Institute, 
Annapolia, Md., Smithsonian Institution, Bureau of Eduoa- 
tmn, U. S. Coast and Geodetic Survey, Washington, D. C.; 
Director of the Michigan Mining School, Lansing; Dr. Jesus 
Diaz do Leon, Aguasoalientes, Mexico. 

The following deaths were announced : 

Dr. E. Brown-Sequard (Paris, France), born 1818, died April 
2, 1894. 

Sir P. Cunliffe Owen (London, Eng), born June 8, 1828, 
died March 23, 1894. 

Hon. Washington Townsend (West Chester, Pa.), died 
March 18, 1894, tut. 62. 

Obituary notice of Thomas M. Cleemann was read by Mr. 
Prime. 

Prof. Cope made a commanicatioD on some points of the 
anatomy of the Ophidia, especially regarding the lungs. 

Mr. Lyman offered for the Proceedings a map of the New 
Bed, New Jersey. 

Ponding nominations Nos. 1273 and 1274, 1276 to 1296, 
and new nominations Nos. 1297 and 1298 were read. 

And the Society was adjourned by the Chairman. 


Stated Afeetiny, April eO, 1894- 
Y ice-President, Mr. Kendall in the Chair. 

Minutes of meeting, April 6, read. 

Correspondence was submitted as follows: 

Letters of envoy were received from the E. Meteorologisobe 
Institut, Berlin, Proasia; Editors of Nuow CimeMo, Pisa, 
July ; Moste Oaimet, Mioisiere des Travaox Pablios, Faria, 
France; U. S. Coast and Geodetic Survey, Washington, D. C. 



Letters of acknowledgment were reieived from the Bibh 
othdquo de 1 UmversiU Royih Lnul, Sweden (liO, IH) 
K 1) Videnskabernes Silskab, Copenhagen l>enm irk (Fr in', 
xvii, i, xviii, 1, Proo, lil), K Zoologisch Geno()t<it,ltaj) 
“ Nature Artis Magistrx," Am,tordim, Netlierlai Is (142) 
K Zoologisch r$otiniBoho Genootsdiap 's (iravcnhsge, Neth 
erlands (142), Koloniil Museum, Fondation de P leyltr van 
der Ilulst, Haarlem Netherlands (142), Prof G Thcliermak, 
Vienna, Austna (110, 141), K Gt,«cllschaft der Wi-scnschaf 
ten, Gottingen, Prussia (I4L), Observatoriu Astronoinico della 
li University, Turin, Italy (141), Soci^tt" d'Antbropologio, 
Pans, France (140, 141) IT S Naval Observatory, Washing 
ton, D C (14i), Society of Natural History, Cincinnati, 0 
(142), Historical Society of Southern California, Ljs Angeles 
(98-142, and Catalogue, Parts i-iv) Kansas State iristoricsl 
Society, Topeka (142), 0b-<6rvatoire Mctcorologique Central 
de Mexico, Mexico (140-142, and Catalogue, I'arts i-iii) 
Bishop Cresocn/io Oarrello Ancora, Minda, Yucatan, Mexico 
(142) 

Accessions to the Library were repot ted from the Uvliibition 
Trustee", Melbourne, Australia, Lund Univeisity, Lund, 
Sweden , Aoademie H dcs Sciences, etc, Copenhagen Den 
mark, Akademie der Wisaenscbaltea, Phybikaliticlie Gesell 
Rchaft, Berlin, Prussia, Bath and West of England, etc, Soci 
ety, Bath, Eng , Philosophical Society, Cambridge, Eng , 
Society of Antiquanes, London, Eng , Amer Academy ot 
Arts and Sciences, Massachusetts Historical Society, Dr Sam 
uel A Green, Boston, Moo., Public Library, Salem, Mass , 
Tufts College, Mass , Academy of Sciences, New York, N Y , 
Dr D Jayne & Son, Philadelphia, Enoch Pratt Free Library, 
Baltimore, Md , Elisha Mitchell SoienliQo Society, Chapel 
Hill, N C , Society of Natural History, Cincinnati, 0 , ^r 
6 Waterhouse, St Louis, Mo , Agnoultural Experiment 
Stations, OroDO, Me, Burlington, Yt, Amherst, Mass, Storrs, 
Conn, Blaoluburg, Va, Columbia, Mo. 

Announcement of death: 

Dr. William V. Keating, Philadelphia, April 18,1894, at 71 
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On motion, the President was authorized to appoint a suit 
able person to prepare the usual obituary notice 

Mr Pnee oflered the following 

Rtiohe^ That a Committee of three membLri of the S )cic.ly be ep 
pt Intiil to roDfer with the rcpreecutalncf> of other Bocloiles and orgunlet 
Inna with rkferenca to a public dinner which it has been pnpoaed to 
(,1 ve tilt Hon t rcdtntk 1) laloy the Prceidcni of this Society on the 28th 
day of May the ninetieth annlrenary of his birth 

The following Committee was appointed Messrs Price, 
Yaux and Dr Briutou 

Mr Bacht read an article explanatory of the Brownian 
movements Dr Brinton made some remarks on the subject 

Pending nominations 1278 1274, 1270 to 1298, and new 
nominations 12M9 and IdOO were read 

Mr Prime offered the following resolution, which was sec 
onded by Dr Bimton 

Rttolttd That a Committee of five memheni be appointed by Ihe Preal 
dent to tako into oonaldemtion the atate of ihi Society and to report 
whether any and If any what mcaanres it may be expedient to lake for 
Increasing the resident membership of the B< clety and promoting us 
uMfuInesi and whether In effectuating these purposes It may be neces 
lary to amend the existing laws and rogulalioas 

The matter was disoussed by Messrs Prime, Bnnton, Price, 
Uom and Lyman 

On motion, the rosolutioo was adopted 

The President subsequently appointed the following Com* 
mittee 

Frederick Prime, Chairman, J Sergeant Price, George H 
Born, William P Tatbam, J G Bosengarten 

And the Society was adjourned. 



The Secret of the Brou nt i/i Moi ements 
By B Meade Bathe 

{ReaibeJ u the American Philoupkual Sonet), Apnl iS(y4 ) 

Wl first hiir s)stemitici1Iy of milidilir inoviiiKit, is i tlimt; 
diriLtly visible, from the virilinhs if the <1 slin„nislie(l botinist Dr 
KoliLit Blown, imhi 1 eel m i ] iptr entitle 1 ‘ A Biief Viouiit if 
Mierosi opii al Oliservitions, Made in the Months of |une, |iilv 
and August iSay On the I'liticles (ontxiiiel in the Pollen if 
Plants , 'inil On the Geneixl Lxisteme of Ai live Molecules in Or 
game and Inorganie Bodies ’ 

Of eourse we know inferenlixlly, through pli)'<ies xiid the niistry 
tliat the particles of bjdies in >ve under the in/luinee of various 
extraneous foices, and we know, too, that, m the else of in ittei in 
a gisioiis foim, they nuve als^under the influence of lorrc inheieiit 
in their own constitution But the in jvements ol which I am ibout 
to sjieak relate to the visible behavior of what should be termed 
inert matter, if that ex| ression wore not begging the question ot 
whether or not it has in itself jxiwei of motion, and thus dteidiiig 
It in favor of the view that it has not, but is moxed b) extraneous 
force We must begin, theiefore as is but right, by assuming that 
it IS xn open question as to whether or not eertiiti |urtieles, iii 
aqueous suspension, call them molcniles or otherwise, as one pit asx s, 
organic or inorganic, but not endowed with animal life, ire of them 
selves capable of movement, or arc moved by some extraneous force 
or foices at present unknown Ihe solid ground of fact from 
which we start is that, under the conditions mentioned, they do 
move, for that is undeniable and admitted 

Dr Brown sooi discarded, through disproving in the course of 
his investigations the suimise which he hod made, that the particles 
of pollen indicated by their motion a mbde of function analogous 
to that of sperm xtoooids, and rested eventually in the ronrlusiou 
that particles moving in aqueous solutions arc not conflned to 
organic bodies or to their products He had conducted a series of 
experiments on finely crushed glass, on simple earths and metals, 
with many of their combinations, and rocks of all ages, includ 
ing those in which no organic remains have ever been found 
Moving particles presented themselves in each of the constituent 
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minenls of tramte 1 vcn a crushed frigment of the Sphynx give 
tilt same results Ht tried siihst Hires of Loth iqiicoiis and igneous 
origin, travertine, stalai tites, Iiva, obsid an, vole anie ishes, nietcorie 
matter, nianganeSt, liltktl plumbago bismuth, intimony, arsenic 
asbestos, ai Linolite tremubte, zeolite, iiul steitite He tried par 
titles of wood, living ind dead linen, pa| er, cotton, silk, wool 
hair, and must ular fibre that had been exposed to fire under the 
blowpipe doiK lied Hitli witer ind submitted to inirntdiatc ex inn 
nation Ihe partieles from all these substances exhibited as vivid 
movtinent after as beloit they had heen so tieated 

Dr Brown about twelve months later, went on lurther to declare, 
under the head of ‘ Additional Remarks on Aetive Molecules, ' 
that — 1 he result of the inquiry at piesent essent ally agrees with 
lint wliith may be rolleelcd from my printed aecoiint, and may be 
here briidy stated in the following tirms, namely, tint extremely 
minute parcules of solid matter, whether obtained from organic or 
inorganic sulistancts, when suspended in pun water, or in some 
other aqueous fluids, exhibit motions for which I am unable to 
aicount, and whuh from their irregularity and seeming independ¬ 
ence, resemble in i rem irkable degree the less rapid motions of 
some of the simplest animalcules of infusions I hat the smallest 
moving pari < les observed, and which I have termed Active Molt 
tales, appear to be spherual, or nearly so, and to be between 
1 30 ooo and i 30 000 of an in<h in diamiter, ind that other par 
tides of considerably greater and various size, and either of similar 
or of very different figure, also present analogous motions in like 
eireumstanies 1 have formerly stated my belief that these motions 
of the iiartieles neither arose from currents in the fluid containing 
them, nor dejicnded on the intestine motion which may be supposed 
to accompany its evaporation These causes ol motion, however, 
either singly or combined with ethers,—as, the attractions and repul¬ 
sions among the particles themselves, their unstable equilibrium in 
the fluid in which they are suspended, their hygrometrical or capil 
lary action, and in some cases the disengagement of volatile matter, 
or of minute air bubbles,—have been considered by several writers 
as sufficiently accounting for the appearance Some of the alleged 
causes here stated, with others which I have considered it unneces¬ 
sary to mention, are not likely to be overlooked or to deceive 
observers of any experience in microscopical research, and the 
insufficiency of the most important of those enumerated, may, 1 
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tliink, be satisfai torily shown by meins of a very simph evpeii 
ment " [Dr Drown here illu les to uhit hcdetiils at cunsidi table 
length, IS to the tritiintioii li(,illKr o< oil ind wilcr so is to 
secure in one cisl, by i lar^^e ]iiopoition of wiUr to oil lamn v I 
water ot various sizes, filled with pirticlcs, protecte I fre n Lvip ii 
tioii by tliL oil, and in the convirsi use, by i sin ill pioportion of 
oil to water, to secure minute oil drojis on the surface of the water, 
some of which droids were not liiger thin the solid pirlicles in ihc 
water ] 

Ihese pissigcs from the writings on this subject of so skillful 
careful, ind consi icntioiis an ubserser is l)i Urown wis e\i itc 
regiet that he had not pursued the subjci t further He would lu\i 
found, among other things, a much simpler and more listing 
melhoil of exeluiling air liom the tlrop under observation thin 
that wliieh he adopted in forming lanini, of aqueous fliii I j lo 
tected fioin evaporation by immersion in oil lie would in ill 
probability have discoveied the real cause ot the motion of ni 
game and morgime partu les in aqueous fluids But he dropped 
the suliject, perhaps because he was obliged so to do on ai i ount of 
the pressure of other reseireh when he hod obt lined some vil lable 
results, leaving his investigations negitivcas to conclusions He 
doubtless begin with the supposition, which seems i omnion it first 
to all investigators of the subject, that eyqKirition might represent 
a shock that would move the partichs snsjiended in water, tint 
vibration from ineehanieal sources might account for the mo\e 
ments, that currents set up in the drop of water by differences ot 
temperature in it or slight diflerenees in the temperature of the air 
surrounding it, night account for them, or that mutual attrictions, 
derived from gravitation, and inherent in the relative densit) of the 
particles themselves, might do so and he found, as every one else 
will find who experiments in these directions, that the movements 
go on independently of currents and independently of heat, general 
ing or not generating currents, independently of light, and in the 
case where the particles represent an extremely fine division of 
matter, and are at the some time of low specific gravity, even inde 
pendently of terrestrial gravitation , and without relation to their 
specific gravity, with the force of their mutual gravitation entirely 
modied. 

Some of these things Dr Brown implies that he saw in the course 
of bis investigations, others be could hardly have failed incidentally 
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to set, but one that I have mentioned, he did not rightly interpret 
It was i distinct 1 i|>sc in his ai utentss of obseivation, that involved 
m his mention, without peieeplion of its deepest signifirance, of 
minute dro|)s of oil, some of them not exceeding the solid pirtn les 
themselves in size, standing nearly or altogetlicr at rest on the sur 
fate of water the pointing of which fact is very clear one whieli, 
had It been known to me would have induced me to tiy oil as well as 
water among the first instead of among the list of my own c\|Jtn 
mciils, is aetii dly haj jiened in their sequence 

io iffurd facility lor the fullest com} rchension of the sulijcct it 
beci mes proper here to resume the histornal tenor of our way with 
a biief aeeount of some of the views of Herien Wiener, hxiier, and 
Sehult/e, mon recent tlian those of Dr Hrown In order to avoid 
the lesponsihility for the necessary condensation, I prefer t^ quote 
as follows, from the summaiy of their views in the Jahresi>ertchl of 
1867 

“ riien Chr Wiener, from whose account the pieced ng historical 
remarks art quoted, instituted microscopic observations ol these 
movements, and came to the conclusion that this Ircmhlin,;, irregu 
lai, unsteady motion of solid molecules which alter their airci tion 
in the briefest fraction of time in their zigzag course, h is for its 
basis the continual movements which, by virtue of their inoUculir 
constitution, belong to fluids He learned through his investigi 
tions (i) that the movements arc not those of infusoria, (2) that the 
movement is not communicated to the fluid, fj) that the trembling 
movement is not in any way derived from the varying attraction 
and collision of the various oscillating molecules with one another, 

(4) that the movement is not derived from changes of temperature, 

(5) that, also, the movement is not derived from evaporation 
Consequently, there remained to him nothing to ascribe as the 
cause of the peculiar movements but the property of the fluid itself 
Ihis ea}>lanatiun received direct confirraation from Wiener's obser¬ 
vation, that the amount of the movement has a certain relation to 
the size of the molecule Lately S txner has extended theinvesti 
gallons of Wiener Among the various influences which Exner 
sought to test with reference to the molecular motion was whether 
either chemical causes or mechanical ones, such as pressure, 
vibration, and so forth, could in any way produce an acceleration or 
a retaidation of the effect Only by exposure to light and heat 
did the motion become accelerated, and then in such a manner as. 
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in the case of j,l>cLnn, the moleruks of whuh uiukr oulimry ion 
ditions show sciici.)/ 'iny, it my inoiemcnt it ill to eshihit it 
clearly when winncd up to filty digicis ci.iili},i-i(k ot ttinp ratuie 
Exner also examined into the proixitiesof fluids in whii h solid 
moleculis remain suspended Iht. lesults of his inicslitition re 
solve theraselvis into the follnwmf, points (i) 1 In lixilini s of 
the molt (iihi niovLiiient is heiglitenid by light ind heat, mil by 
radnnt is well is by conducted In it, (2 ) one of the i oiisiq it iites 
of the moktul ir inovemeiit is ihit tin iiioki uks, 111 asiLeilnilly 
lighter fluid, not only do not sink to the bottom, but ovin ome the 
force of grivitilion to sut h 1 digice as lospreid themselves tquilly 
throughout the fluid, (3) the velocity of this scitteriiig is as the 
inunsity of the moleculu movements influent ed by light mil heit 
It should lie mentioned here tint Ir Sihultae hid ilieily silted 
tint suhstanees when most finely divided cspenilly sui h is seemed 
undei tin mitioseope tube vmoiphois ui I exiiiliiteil the bruivniin 
movements, reiinin snsjieutled in pure wjtei ind in miny other 
fluids for dijs weeks ind m jnths at a time, so tint the fluid eon 
tiimn„ them presents i cloudy, or at leisl in opiksient apptir 
ante ” 

riie account of the views of Herr Wiener in tlie Jilutslutch* 
makes an impoitant omission It devotes itself chiefly to reciting 
what, in his view, does not cause the brownian movements but 
does not mention precisely to wlnt he docs ascribe them Herr 
Wiener lays, 111 the last paragraph of his article in l‘o^i,ind rf r 
Annalen, 1863 —"The weight of the preceding coueliision, tliat 
one cannot iseribe the trembling movement to any exlerioi eause, 
IS very greatly added to by the ascertained fact, that the diameter 
of the similarly moved water ma<^ses is so small that it nearly corre 
spends with the wave length of red light, and still more closely with 
that of radiant heat " ihis passage gives the keynote to his view' 
on the biownian movements After a most elaborate senes of 
experiments, in which he measured Cn a microinetneally divided 
glass slide, with the addition of diagonal lines, and by watch, the 
range and the time of the movements, he reached his most impor 
tont conclusion, that, because the dimensions of the aforesaid wave 
lengths of light and heat have a certain close correspondence with 
the duuneter&of the minutest partudes and water masses, they form 
the moving impulse of the motions of the particles He pictured 
to himself that the sether surrounding the particles, being contiiiu 
raoo AUEB PHILOS. SOO XXXIII 143 T raiHTXD HAT 9, 1801 



168 


[April 20 


ous witli the xlher of spite irts through the nys of light and heit 
on the partules and minute wittr masses generating in tlicir inter 
action as the visil le resultant of the fones in play the movement 
of the parlirles in suspension in iqtieous solutions But if the 
ciuse of the movements assigned by Herr Wiener were the true 
one the snine cause ought to be oiientive in the case of ileohol 
ind in that of the fixed and volatile oils but it is not 1 his con 
elusion of Herr Wiener s seems to me to be deiivcd from the un 
satisfactory fact of a eoincidenee of which kind of proof ue lubitu 
ally [lerceive more than enough to obscure bewilder and often to 
baflle our feeble efforts to penetrate beyond the veil of phenomena 
of things as they seem to the everlasting noumena, things as they 
are near the inserutable throne of n iturc 

I will not we try my heaiera with the recital of the numerous 
details of niy own exyierinienls, the names of the substances tli it I 
tried the modes in whn h they were treated the manipulations of 
various sorts necessary to the prosecution of tlie work 1 very one 
knows the difiiculties that will arise in new investigations which 
will themselves suggest the means of countervailing them os the 
work proceeds In this pirtn iilar case one cliftieulty wis to obtain 
finely enough divided matter in other liquids besides water It 
may 1 e interesting to mention that I did not read anything on the 
subject until my own experiments were nearly finished By this 
course I avoided any possible bias expressed or implied in the 
directions to be pursued and the conclusions to be drawn, and I 
had ultimately the satisfaction to perceive, as I had often before 
observed, how owing to the consiuution of the mind, men neces 
sarily follow the same general and often particular track in their 
procc lures It is not in the course they follow, that they differ 
muc h, but in the conclusions which they reach in pursuing what is 
virtually the same way Fortunately for me, constrained to be 
absent for months in the field on geodetic duty, and at all times 
consunti) engaged at my profession, night still lent itself tu my 
slowly accumulated results That the investigation was most inter 
esting, I need hardly say 

As electnc currents have been demonstrated in the human body, 
I naturally thought that all slight differences of tension betwepn the 
liquid and particles, or in the liquid itself, might set itp electric cur 
rents Therefore I passed the galvanic current through liquids filled 
with particles, watching them carefully There was not the slightest 
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visible LfTect tlicrth) proiluied on the movements of the partii Ics 
If the movements hid been pioduccd by electric f urients then so 
sliong a (urrent is 1 often pissed through i drop of water oiijit to 
have left no manifestition of movement possible from the neres 
sarily weak, if actually txisting, currents su| posed to be actuiting 
the paitielcs J lu molecular movement, so rilled, is, is desi nbtd 
by Herr W lencr, a zigzag oni, but that term docs not exactly con 
vey tile iieiuliaiity of the motion It is a combination o( a jerky, 
wobbling movement performed within determin ite hounds entirely 
irrespective of the sweep of eiirrenls in the liquid, or even of tiu 
effects 111 some cases of tcircstrial grivily and in no ease seemingly 
iffectcd by the mflucnie of local gravitation of pailiele to jiartiele 
1 aking the vermilion of the sulphide of nurniry, as finely divided 
as It (an be mule, and tinning the nnerosiope at even a slight 
angle from the veitical, the effect of tcrrcstnal gravity on the par 
ti( les becomes at oiuc apparent but taking the carmine, leputedly 
made of lorhineal the particles are not affected in the slightest 
degree by terrestrul gravity Of course it is hardly necessary to 
say th It my solution should be weak in order to Ulow the sub 
stances under examin ition to receive the finest division of which 
each IS suse ptihle as dissolved Ihe s|)c<ifir gravity of sulpliide 
of mercury is not only much greater than that of cochineal, but 
additionally it is not susceptible of nearly so minute division os 
cochineal is Of all substances that I experimented with, eochineal 
seemed to be that which is capable of the finest division, and at the 
same time of the most brilliant illumination Gamboge, which 
appeals to be the subsUnce of predilection among many persons to 
experiment with for the brownian movements, offers nothing com 
parable to the brilliancy and the fineness of particles of carmine 
derived from cochineal With a weak aqueous solution of carmine 
one may see by daylight, on a background of faint blue, and by 
ordinary artificial light, on a golden one, thousands of tiny parti¬ 
cles, bright os sparks of ruby, shimmering and performing their 
independent evolutions over the field of view 
Just as one sees a boat managed by an unskillful helmsman pursue 
Its erratic way in going about, being taken aback, or heeled over by 
a flaw of wind, without for a moment attributing its movements to 
currents or any other cause but theferfie one, so the constant observer 
of the brownian movements knows full well that the particles them 
selves are moving, not being moved by currents or by gravitation 
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towards the earth or among themselves He, from the first recog 
nizes the fact th it the smiller tin particles are, the more vivid is thtir 
movement He reeogni/es another, tint, although many large i>ar 
tides do not, as ma<^sts, move it ill >it the largei nnsses arc ill 
alive, as it were, with smaller ones, seen clearly around their i erii h 
ery, on the silhouette of nhieh they are sein plying like banks of 
oirs in an ancient tiirenie llcisstruik with ind lonvinted of 
still another thing, that wheieis one might expert to find tint all 
particles would manifest an attrietmn for each other through gravi 
tation and that the larger and largest, but all in proportion to their 
relitive size, would attract and alisorb the relatively siinllir mil 
smallest ones, nothing of the kind occurs but the smaller, down to the 
smallest go their own way, sometimes even touching the Iirgest 
and Iwiinding off and away as if they do not, as indeed they do not 
visibly, submit to the force of gravitation Of course they eannot 
eseajie the iiifliietiee of grivitation, whether terrestriil or among 
themselves but the ettect of grivitation upon them is nnsked, in 
what manner will appear later 

It seemed to me tint inignitic earth waves might affect partii les 
in such delicate suspension as those of which we ire speaking some 
of wliicli ire 110 greater in diameter thin i ioo,ooo ot iii im h, seen 
under various powers capable of migmfying from 650 to 1303 
eliametcrs Aeconlingly, I have placed the particular fluid under 
examination in the lines of force of a permanent magnet, with the 
magnet on one side and the keeper on the other of the drop of fluid 
Concentrating the gaze 011 individml pirtielcs, to observe if their 
movement were modified and then on others in succession, and 
often repeating the experiment, nothing eoiilil be observed other 
than the movements existing liefore the magnet had been brought 
into requisition The only kind of yiarticles susc cptible to the mflu 
ence of the magnet were those ol precipitated iron, but iron is 
always obedient to the magnet 

Heat I applied in various ways, either irregularly or in an cn 
deavor to distribute it as equably as possible on the glass slide on 
which the particular experiment was made Mere currents are set 
up during the adjustment of temperature from radiation At the 
same time one can observe and differentiate the motions due .0 the 
brownian movements, the motions along currents, and also the 
motions from terrestrial gravity, if any, exhibited by particles, if 
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Ihe s])ecific gravit) of the siilislmrt l>t grcit and the iiik to'k.ojm. 
be set It in ingle with the veiticil 

( old 1 also -iiiplieil iiuttin^ llu slidts with their coier glisses in 
a frce 7 ing mixture of brokin ire and w iter iiid rtdiitmg ilum to a 
\ery 1 iw temperituie Still the movements went on is ij piientl) 
unniodihed as ever Ifirr h xnir says, it will be rtiiitnil i ml that 
gl)(eiin whieh under oidiniry coiiditi ns sh iws absolutely none 
or ilmost no molecular movement shows it rlearlj when wirmed up 
to the teiiiixrature of fifty degiees centigiade In all tlu finely 
divide 1 bodies, howevei, whieh I e xamined, theie seemi 1 to be 
no inrieasL or diminution in the intensit> of the inoveiiients toi 
responding with their alternate subjection to heat and cold I here 
weie occasions in which 1 thought that I observed leeelerilion liom 
light, but I always ended by imputing it to the foree of imagin i 
turn, and if it were not justly iscnbible to that cause, the fut tint 
It could lie so asenbed, is proof positive that if, through the influence 
of lieht and heat, any intensifieation of the movements of the pirti 
cles took plaee, it must have been veiy small Moreover the evi 
dence is certainly here, to show that even if the movement were 
intcnsifiecl by light oi he it, tint was the only influence tint could 
be asciibed to them, that light and heat could not be deemed the 
cause of the movement And lastly, Herr Wiener’s niicroinetrie 
measurements of the range of movement at different temixratures 
comjilctely bore out this conelusion 

The theory of Herr Wiener, that the movements are due to the 
aetion of the red wave of light and heat is refuted by the single 
fact that, as I have proved by experiment, one may interpose at 
pleasure between the source of light or heat and the particles, either 
a violet glass or a red glass, without being able to observe the 
slightest alteration in the movements, either as to their range or 
th^ir velocity Ihat is to saj, red rays may be eithei partially 
excluded or selectively admitted, without diminishing or increasing 
the liveliness of movement Hence light can have nothing to do 
with the phenomenon under discussion, and 1 have just shown, 
through the citation of the freezing mixture experiment, that heat 
can have nothing to do with it 

1 have reserved to the very lost the discussion of the question as 
to whether or not the shock, if any there be, from evaporation can 
have anything to do with the movements, although this was a point 
that entered into my first investigations 1 have rcMrved it to the 
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last, because its discussion requires more than the brief space which 
I have devoted to the previous individual results, and becaui>e it 
leads directly to the roncluiion that I have finally reached as to the 
true cause of the movements 1 started out with the conception, 
which It seems is common to every one, that evaporation might be 
accompanied with a series of minute explosions, which produce 
sliocks that manifest themselves through the miss of an aqueous 
holiition, in the form of minute movements of finely divided matter 
held in unstable cqiiilibiium by suspension in the fluid, and that 
these, esi-aping cognizance from any ordinary observation, might 
be visible as such, or in their effects, through the instrumentality of 
high powers of the microscope I had come to believe long before, 
from observation and experiment, that no tremors from mechanical 
agency or any other, except perhajis from evaporation, could jiro- 
duce the peculiar movements known as brownian, and finally it 
remained to discover if this or any other intrinsic cause were at 
work that would account for them 

At this point I encountered an olistacle. My high powers of the 
microscope were both water-immersion lenses It seemed, there¬ 
fore, that even when Iliad had the drop of liquid under observation, 
sealed beneath a cover-glass, I might have included, by the use of 
the water-immenion lens itself, an evaporating surface which might 
have produced the optical illusion of the movement of the particles 
in suspension. I proceeded, however, with my experiments, upon 
the assumption that this, as the event proved to be the case, was 
not true, and meanwhile procured from Vienna a oue-fifteenth dry- 
lens by Reichert, the highest power of dry-lens that he makes. 

I had already obtained for high-power lenses a film of liquid thin 
enough to be observed through all its strata, free of air within the 
cell, and protected from evaporation by being hermetically scaled. 
Any ordinary manufactured cell is too deep, and with all predku- 
tions taken contains a little air. On the other hand, the mere 
cover-glass superposed on a glass slide contains too slight a 
depth of fluid. I mode a cell by using gum-shellac traced in a 
circlet on a gloss slide, which cell, when partially dried, is filled to 
the bnm with the liquid to beol»erved upon, whereupon the cover- 
glass is pressed into the yielding gum, thereby expressing the con¬ 
tained air with the superfluous liquid, when the product, dried over 
night, is fit for use on the following evening. One slide, prepared 
in this manner and filled with a slightly tinted solution of carmine 
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from cochineal, hid been observed iiiion by me for weeks, with -i 
one tenth witer immersion lens, ind ifttnvtrds, upon the arrival of 
the one fifteenth dry lens was observed upon withnit showing any 
sanation in the range and vividness of movement of the pirtieles 
subjected to ex imination I hive esen covered the whole micro 
scope with a pall of thick, black, woolen cloth, so that not i ray 
of light could enter it, cither through the cover glass or the c>e 
piece and then carefully pi icing the eye close to the c yc piece 
hive suddenly thrown light upon the cover glass svhen the brownian 
movement among the particles was perceived in as active play as 
ever I have therefore concluded, from all these experiments, that 
neither heat nor light nor electiicity, nor magnetism, nor nuehan 
ical shock, nor finally cvajiuration, is o|x:iativc in prolucing the 
movements, in a word, that the jiarticles move iinindueiutd by 
these forces I am thertlore constrained o believe, upon the basis 
of the information that I have obtained in the manner desinbed, 
that It is not the pirticles which are moved by Ihtir own energy, 
or moved by any energy diiertly imiiartecl to them from outside 
sources, but that it is the fluid that moves them 

It their own energy moves the particles, we should see them at 
the same time obedient also to the law of gravitation among them¬ 
selves, manifested is the resultint of whatever forces are in play, 
whereas, although they must lie oliedient to the law of gravitation 
among themselves, its effects, and generally, as well, those of terres 
trial gravity, are so masked as not to be at all perceptible N iw, 
when we consider how minute all ol these particles are and yet 
that they move apparently unhindered with such constancy and 
force. It ought to be apparent, I should think, that they have no 
self motive power However erratic the paths of iiidividuil parti¬ 
cles may be, the likeness among the movements is extraordinary, so 
almost identical in every cose, varying in greatness of range and 
rapidity only in inverse ratio to the size of the particle, that we can 
not conceive of self actuated particles so behaving, for relative 
greatness of size in self actuated particles ought to coincide with 
relatively greater, not relatively less, energy of movement, whereas, 
here the case is reversed But there are other facts that 1 have ob 
served through experiment, which also prove what I say In 
alcohol, and as tar as my expenments go, in fixed and volatile oils, 
the brownian movements are not observable, and yet the micro 
■cope plainly reveals thst the raovemenU of foreign bodies in all 
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these IS as free as in aqueous solutions, and I think more so So 
molecular movemtiita of solid particles in suspension in aqueous 
fluids must lake place perfoice of the constant repulsions of the con 
stituent molecules of the particular liquid present—water Ihe 

minute droijs of oils siqiernatant on water, some of them no larger 
than the pirtic les in the water belon, observed by Dr Brown, as he 
says, to be almost or wholly motionless, so behave l^causc the 
molecules of water glide by the molerulcs of a substance for which 
they have not even the affinity that would cnmjiass opposition Be 
the globules of oil on witer never so small or lirge, the moletulesof 
the iqiieous fluid glide by tlum Whether a snnil or a large 
globule ol oil be the particle itself on water, there is no movement 
of the parlK le Di Brown sa\s none, or almost none I think 
that he wis mistaken, thit there is no moleiular movement whatever 
Fixed oils have not the same inolccular constitution os volatile 
oils, nor these the same as alcohol, nor either the same as water 
Whitevei these diffeiences may signify in various behaviors, under 
varying conditions, one, among the rest, distinguishes water from the 
rest and all other liquids Despite its apparent perfect fluidity, the 
reluct nice ol its molecules to move among themselves as smoothly 
as do those of other liquids among themselves is one of its most 
evident (haracteristics We see this exemiilified by the wiy, long 
since ibl> demonstrated, in whMi a wave is built up from rippics, 
by the way in which the surf breaks along the shore, and m the 
ease with which a small propoition of oil in contact with isaltr 
modifles or siilalucs its energy Only recently I steered a boat m 
Boston liirbor between two headlands, between which, and far 
beyond, white caps covered the surface of the water, surrounding a 
placid lakelet of a square mile in area, black by contrast to its 
white capped margin, over the surface of which lakelet I was soon 
smoothly gliding, and this change from turbulent to placid waters 
was wholly due to the merest film of oil from Boston s great sewer 
discharging its contents three miles away on the lowering tide from 
the head house on Moon Island into the current running towards 
the sea I am aware, of course, that part of the calmness described 
was owing to the fact that the oil lessened the friction of the wind 
on the water But that was not the only cause of the calming 
effect produced by the oil Oil prevents the fnction of parts on 
the surface of water already in agitation, and thereby quiets the 
wave already risen The area which I have just described as a 
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smooth lakelet had been only a short time before my arrival at the 
place in precisely the same state of agitation as the surrounding 
waters The surface is the part si here the wive begins to form 
and where it receives constant increments, the wind projiagating 
these and by impact on the growing wave or billow as a whole 
forming and propelling it as a mass, despite its tendency in deep 
water to oscillate freely in the vertical without translation horizon 
tally It IS easily conceivable that, although particles of oil may, 
as I have stated, experience no sensible fnetion when in contact 
with the molecular movements of water, so almost infinitesimal are 
they in range, yet that oil forming a film over a large surface of 
water may through friction, as an enclosing sheath, tend to quie 
the water, and thus impair and gradually destroy its ability to con 
tinue the massed effect known os a wave, at the place, tlie surface 
where not only is it generated but where it most effectively tends 
to preserve its energy of movement 

Thus, It IS not only through its weight that water, when set in 
active motion, becomes so formidable as we know it to be when in 
angry mood It is because, besides the momentum with which it 
can be endowed through its great weight, it lends itself, through Us 
molecular constitution, to the storage of enormous energy and to the 
yielding up of that energy reluctantly Assuming the existence of 
a sea of oil or one of alcohol, and either in a state of turbulence, 
and moreover eliminating in imagination the difference in weight 
between these and water, either in comparison with water equally 
turbulent would gently come to rest 
The difference between Herr Wiener s view and mine is radical 
He speaks of the motion common to fluids as the cause of the 
brownian movements But such motion, at least as perceptible 
through the microscope, does not exist, except m water or in some 
other liquid in which water is, as I have proved by experiment, a 
considerable constituent Then Herr Wiener, although accounting 
for the brownian movements by hypothetical movements common 
to all fluids, really makes their causation the vibratory effect of rays 
of light and heat, to which, he thinks, fluida through their consti 
tntipn lend themoelvei I, on the contrary, show that the molecu 
lar motion, called brownian, Uking place under all conditions 
imposable, is a property of water and of water only, and that light 
and heat have naught to do with producing it, although, os I have 
admitted, they may poeubly act in intenaifying U> All that I my 
WMOO AM— FBiLoa aoo xxxm 145 w nims mat 55^ 18M 
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claim to have detected is a phenomenon which reverts to the 
molecular constitution of water, as to which the moving, solid par¬ 
ticles in it concerned in the brownian movement have no more to 
do than has a current-metre to do with the flow of the stream the 
swiftness of which it measures We do not deny that a gas may be 
essentially pure, and therefore homogeneous, a chemical as well as 
physical entity, and that, nevertheless, its molecules may have 
repulsions among themselves: on the contrary, we affirm it. Simi¬ 
larly water, recognized, as it is, as a chemical condition, not a me¬ 
chanical mixture, has, as here demonstrated, repulsions among its 
molecules. 

When I take Into account all that I have detailed, and remember 
also that these moving particles of which we have been speaking, 
hermetically sealed under glass, as I have them now under cover- 
glasses, move Indefinitely in time, unmodified in range and veloc¬ 
ity, through changes of temperature, through light and darkness, 
through electricity and magnetism, in the presence of every force 
to which I have been able to subject them, I cannot but think, 
when I add that these movements are active in proportion to the 
fineness of subdivision of the particles, that they are caused by the 
mutual repulsions of the molecules of aqueous fluids. Did I see a 
relatively large mass moving as vigorously as the most minute one 
visible to the eye, I should regard this theory os untenable from 
that single fact alone, because it would be impossible that molecu¬ 
lar action should concentrate effect on a relatively great mass; but 
when I see, as I do, the largest masses remaining unmoved, and 
descending in the scale, smaller ones, showing the efiects of a faint 
impulse, and descending further still, others exhibiting sluggish 
movement, until the sight reaches the smallest particle visible, 
finding in that the most eccentric and vehement movement of any 
exhibited, I know then that I am looking at a sea where the little 
waves dash in vain on the impressionless rocks, barely disturb the 
floating ships and hulks, but twist and swirl and make frantically 
dance the litfle cockle-shells of boats wherever they may happen to 
be upon the surface; and that, in fine, I afh witnessing the molec¬ 
ular movement of this sea in its effort to escape into space. The 
aqueous fluids, finding no release, as under my cover-glasses, the 
movements would go on forever; finding it in freedom from con¬ 
finement, they go on until the fluid which is the condition of their 
manifestation is in a few minutes dissipated In evaporation. 
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I must confess that, although every conclusion reached through 
labor bestowed gives a certain pleasure in legitimate appetite for 
knowledge gratihed, yet this is so far beneath what 1 had thought 
might lie hidden under the mystery of the brownian movements, 
I experience a sense of disappointment 1 had thought that this 
investigation might be one of the paths that lead to the solution of 
the question whether or not energy is immanent in matter or a thing 
apart from it For many years after the beginning of this century 
nothing fundamental in physics was known beyond the fact that 
matter is indestructible It has been learned since, but no longer 
ago than about fifty years, that energy also is indestructible It 
still remains perhaps to be shown that energy is but an emanation 
and manifestation of matter, reacting on it Advanced as our 
knowledge is within a few years as to molecular movement, I had 
hoped that the investigation of the brownian movements might 
yield some contnbution to molecular theory, and thence lead to a 
profounder knowledge than we now possess of moler ular behavior 
in the abstract I am able, however, to claim for the demonstra* 
tion here no more than that the brownian movements are not the 
self movements of finely divided particles in suspension in aqueous 
solutions, which Herr Wiener hod also ascertained, but simply that 
which he did not ascertain, movements generated by the molecular 
action of aqueous fluids, instead of being, as he and Herr Exner 
also thought, in differing form, phenomena due to light and heat. 
Perhaps even this moderate conclusion may be disputed, hot it 
remains to be disproved 


ObUuarg ybt*M of Tftomat UuUtr Olet/nan 
Bn Frtdonok Pnme, 

{Btad htforo (As AMortem PhOooopMeal aonetn, Apnl 6, I894 ) 

In the year Just past, this Bodety hss been called on to moam the loss 
of mors than the nsual number of Its resident members Of these many 
were taken In the ripeness of their yean with their llfb's work aeoom 
pllshed, some, however, were still in the fbll vigor of manhood, with 
apparently a long career still before them To the latter class belonged 
the subject of ihb sketch 

Thomas Mnttar Oleeman was bom in Philadelphia, July 81, 1848 In 
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hb youth he sUended the eohool of Mr Gregory In this city, where he 
formed many of the warm and oIom friendghipi which oootlnued through¬ 
out hb life. Entering the Unlveraliy of Penniyivania In hb ilxleenth 
year, he graduated In the clau of 1863, and whibt there developed that 
marked fondneM for mathematical atudlca which clung to him through 
life. On leaving the Unlverilty he entorod, aa a eludent, the Rensaelacr 
Polytechnic Inetltute at Troy, If Y , graduating In 1663. Hb etanding 
there was a high one, and on graduating he made an addreea at the Com¬ 
mencement. 

Hb Ont active work wax aa Aesbbot Engineer on the Allegheny Val¬ 
ley Railroad and on the Pennayiraiila Railroad, being under Mr. W H. 
WIbon, then Chief Engineer, and cloaely asaoclated In the work of Mr. 
Joaeph M. Wllaon. 

Hb Intimate fdend, Mr Walton W Evans, the eminent engineer, well- 
known for the high order of hb work In South America, sent him to Pei u 
In 1871, to Bupervlsa the erection of the drat viaduct on the Verrugas 
Railroad. Being attacked with the Verrugas fever soon after hb arrival, 
which bated for several months, he was unahlo to work on the bridge. 
On hii recovery he was appointed Division Engineer of the Callao, Lima 
and Oroya Railroad, where he remained for some yean 

On relinquishing hb position In ^874 he returned to tbb country, but 
was again sent by Mr Evans to South America In 187d aa Engineer of 
the Southern Railroad of Chile 

In the interval between hu two first visits to South America he was 
appointed Principal Aasbbnt Engineer of the Main Building of the Cen¬ 
tennial Ebhibiilon In Phlbdelpbla. Wbibt filling thb position be designed 
the Ingenious construction of trusses, forming a central open apace, clear 
of rods, at the Junction of the nave and transept of that building 

From 1876 to 1870 he was Aesbtant En^neer of the Phibdelphb 
Water Department. 

In 1880 he was appointed Resident Engineer of the Richmond and 
Allegheny Railroad In Virginia. 

On rallnqubhlng that position he engaged in a general engineering and 
eonsnltlng piaotice in Philadelphia. 

In the winter of 1802-98 be went to Ecuador aa Conanlilng Engineer 
on the water works at Guyaqull, at the request of hb friend, Mr. A. 
Millet, who wu the engineer and contractor. With thb as with every¬ 
thing else ho undertook, hb Interest in the sucoeas of the undertaking 
became very great and the eipooure be underwent. In consequence, 
probably oast him hb life. Hb work there was almost completed and be 
was looking forward to hb return In a few days, so aa to spend hb 
Chibtinna with those he loved so tenderly, when be was stricken down 
with yellow fever. After an lllneas of about a week he died, on Novem¬ 
ber 18,1898, a atnnger la a strtoge bnd Ikr from those who now so 
.deeply mourn hb loos. 

Mr. Oleemaa wu elected a member of thb Boolety October 10, 1880. 
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He wai alao a meml>er of llie Americftn Society of Civil Engliieera of 
the Renieelaer Society of Eriklocen and of ihe Eogineers ClubofPhiln 
deipbia of which he waa a Paat Preaident 

In 1803 he delivered a course of locturea on railr lada at the Renaael ler 
Polytechnic Inatitute in which ho conducted the Hludenta lhrou|,h the 
actual inrveya and calcnlatlona of the work 

In 1880 he publlahed a work on Bailroad Bt^gxnten Praelice which 
has gone through aeveml editions 

Mr Cleeman waa a thoroughly experienced enmneer cantions Intelli 
gent and onginal in hia analyaia rf theoretical problems as well ns In the 
execniion of engineering work He wu carefhl to drat ascertain that 
any work he undertook waa theoretically correct liefore carrying it out 
Ills grasp of theoretical subjects was so great that it enabled him to 
choose wise proximate methods A friendly critic he was also a keen 
one and his vieas were generally crrrect He did net hesitate to 
express his opinion on all subjects pertaining to his pr fession but never 
insisted on the acceptance of his view by others nor had he any of that 
lelllsh push and conceited manner which so often meets with undeserved 
success A refined cultured courtly gentleman he was entirely unselfish 
modest and retiring His first thought was always ot others never i f 
himself He was the light of a large circle of friends as well u of bis 
family 

Ills death has caused a heartfelt sorrow and sense of loss not only in 
the family circle where his sweet nature an I gentle manoen will si way s 
be missed but amongst the large number of warm and sincere friends 
who also loved and honored him 


TAe Dynamiet of Boxing 
By Jt iitade Bache 

{Read before the Amertean Pktlosophtcal Society, May 4, 1894 ) 

The fact that a certain sutement lately appearing in the daily 
press obtained circulation proves how great the general ignorance 
of some simple physical laws still is 1 his statement was to the 
effect that Sandow, “the strong man,” is able to strike a blow of 
3000 pounds, could break on arm with its impact, and intends to 
study boxing so os to defeat Corbett A few observations, there 
fore, os to the fundamental laws connected with the subject of the 
possible degree of the deployment of muKular force by human 
beings in the act of striking a blow will not be out of place for 
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popular instruction I do not, of course, presume to instruct mem 
bers of this Society as to tliese laws, with which they are conver¬ 
sant, but the higher instruction is like head of water, whence the 
water flows to and filters through lower levels Besides, beyond 
the mere restatement here of the laws to which I refer, lies matter 
with which I think thit not even the majority of the members of 
this Soaety are conversant 1 hese reasons form, in sum myexpla 
nation for introducing this particular subject to the Society 

Ihe momentum as you arc aware, with which a body, fall 
ing freely near the surface of the earth, strikes, varies with the 
latitude, or otherwise expressed with the distance of a given place 
from the centre of the earth, which, owing to the configuration of 
the earth, corresponds with the latitude But, for general pur- 
jioses, and quite suflScicntly precise for this, the distance, in the 
first second, which a free body falls, near the surface of the earth, 
from a sute of rest, is accepted as i6 i feet, and the velocity which 
It has acquired by the end of that space and at the termination of 
that time, as twice i6 i feet, or ja a feet in that second 

1 he diagram on the blackboard illustrates clearly the effect upon 
a body moving for one second under the influence of gravity To 
underatand, then, what follows, it will only be necessary to observe, 
by referring to the diagram, that the successive spaces traveled by 
the falling mass represent the squares of intervals, whether of space 
or time, and also that, although the maximum space traversed m a 
first second of fall is only i6 i feet, yet that, correspondingly with the 
smaller spaces and the inclusive one (all squares of space or time), 
the acquired velocity doubles continuously, being, instead of i6 i 
feet, 3a a feet in the second, by the time that it has reached the end 
of the first second of fall The diagram fully exhibits the law of 
both relative sjjoces and relative times concerned in the phenome¬ 
non If the first unit of horizontal space on the diagram, one 
fourth, be taken as a unit of time, then its square will represent the 
value of the corresponding distance of fall 1 his is i foot, with 
acquired velocity of 8 feet For successive units of time,—if a mass 
falls in 1 second, u it does, 16 i feet, then in a seconds it foils 16 1 
feet multiplied by a squared It fialls in 3 seconds 16 1 feet multi¬ 
plied by 3 squared, and in 4 seconds 16 1 feet multiplied by 4 
squared, and so forth 

Could a soap bubble move with the velocity of the swiftest can¬ 
non-ball, It would injure nothing that it might strike, while the 
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thutle down Suppose now that a man weighing 190 pounds 
(about the maximum weight effective in the nng) should fiill as a 
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body falling freel] near the surface of the earth, for the distance of 
i6.i feet. As the moving energy of his mass would be com¬ 
pounded of the moss multiplied by the velocity with which it 
travels, it would follow that the shock at the end of i6 i feet 
(which would take place in a second) would possess the momentum 
represented by multiplying 190 pounds by 3a a, or 6118 pounds. 
One, therefore, perceives from the diagram that if, for a weight of 
190 pounds, a momentum of only about twice 3000 pounds is gen¬ 
erated by gravity in a second, with a velocity twice as great as a 
boxer’s blow (as it would be, if the velocity of the boxer’s blow at 
the rate of four feet in a quarter of a second be here rorrectly 
rated), it is already demonstrated that a man of 190 pounds could 
not strike a blow of 3000 pounds, unless he could put his whole 
weight into it, when, for 4 feet, at the rate indicated, it would be 
190 pounds multiplied by 16, or 3040 pounds; and putting his 
whole weight into it is impossible. But it is worth while to pursue 
the subject a little further. 

Remembenng what has just been remarked os to the momentum 
generated by the fall of a mass of 190 pounds during the first sec¬ 
ond of time from a state of rest, we must now, in order to make safe 
comparisons between conditions that are only analogous, not iden¬ 
tical, begin by recognizing formally the fact that a man cannot 
deliver a blow involving the conditions of delivery in a second, over 
t distance of 16. i feet, and with an acquired velocity of 3a a feet. 
The distance concerned, to say nothing of the other differences, 
precludes direct comparison between the rate of the man striking 
and the rate due to gravity. We must therefore institute the com¬ 
parison and come to a conclusion indirectly. The longest distance 
over which a toll man can deliver his average blow is about 4 feet. 
A man with abnormally long reach, like the present boxer, 
Jackson’s, can deliver it over 4 5 feet without changing his footing. 
If a man delivers it 4 feet in a quarter of a second (and this I think 
from observation the beat boxer tian do), he delivers it with the 
velocity with which gravity would have affected any mass in the 
first second of time from a sute of rest, that is, with a velocity of 
8 feet for the half second, or 16 feet per second. 

If a boxer strikes four feet in a qwtrter of a second, of course he 
strikes at the rate of 8 feet in half a second, that is to say, he 
•trike* with the same velocity os that due to acceleration from grav¬ 
ity during half a Ncond. There is, however, in this case, no ques- 
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tion of acquired velocity or wlnt is otherwise known 'll! icctlera 
tion due to terrebtnal gravity I am merely putting the tno equals 
as derived from different sources of power in juxtaposition so as 
to compare and contrast them with eaeh other and thus to hr ng 
clearly before the mind that it is not likely that any Ijoxtr s blow 
con have a speed essentially greater than that represented by the 
acceleration due to gravity in half a second or in other words the 
rate of 16 feet per second ierrestrial gravity would as indicated 
have nothing to do with the force of the resultant blow Ihe blow 
being horizontal the force of gravity with relation to it would be 
virtually mi The statement here is limited strictly to the fact that 
if the boxer can strike 4 feet in a quarter of a second he c in strike 
that distance with the momentum that would be generated by grav 
ity in one half of a second, acting on any mass subjected to it from 
a Htate of rest 

1 he fact must be kept constantly in view that mass and velocity 
combined make momentum With enormous weight and great 
slowness the effect produced is not of the natuie of a blow but that 
of a push With great velocity and minute weight the blow pro 
duced 18 slight With both great weight and great velocity the 
blow becomes tremendous Here it is well to add that the popular 
notion of the amount of his weight that a man can ] ut into a push 
or a blow is highly erroneous Mechanical engineers, who are eon 
tinually obliged to make computations for the deployment of the 
force of pushing on capstan bars for drawbridges and other pLices, 
know that, unless there are cleats on the ground from which the feet 
can obtain some purchase, from 15 to 30 pounds is about the proper 
amount to allow for the push of a man working under those condi¬ 
tions The question therefore remains open in every individual 
case, unless instruroentally settled, as to what prooortion of the moss 
of the boxer of 190 pounds enters into his blow, and this, with dif 
ferent men, vanes os well as the speed But supposing, for the sake 
of argument and demonstration, what tas already been lejected, that 
the whole weight of the man enters into the blow, its momentum 
for 4 feet, at the rate indicated, would be represented by 190 
pounds multiplied by 16, or the rate of speed, at the half second 
point, due to the force of gravity for a firat aecond, and would be, 
as already noted, 3040 pounds A ^ann cannot, however, os already 
stated, put his whole mass into a blow, because he cannot, by any 
musculw effort whatsoever, move freely in space The indispen- 

rnoo Aua. raiLOS socr* xxxm 14S z rarzno hst SA 18M 
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sable condition of his being able to deliver an eflective blow is that 
he shall be, as to his feet, iioised on the surface of the earth. So 
unless, by means of electrical recording apparatus, we determine 
the speed of a blow, and, by means of a dynamometer, determine 
the moving energy of it, and deduct one value from the other, we 
cannot ascertain how much of the cflectiveness of a blow is owing 
to the weight of the human body thrown into it, and how much is 
derived from a speed which involves the whole person—hand, arm, 
and trunk. 

It would follow, from all the evidence at my command, that if 
the speed of a blow of four feet be a quarter of a second, a man of 
even 190 pounds in weight cannot follow up, so as to make effective 
in his blow, with more than 3a pounds (in round numbera, a sixth 
of his weight) with velocity equal to free movement of fall of a 
mass for the first half-second, from a state of rest, above the surface 
of the earth. Barrett, the late well-known teacher of boxing in 
Philadelphia, a man of undoubted veracity, as highly esteemed in 
his day and limited sphere as was, at the beginning of this cen¬ 
tury, in a more extended one, Gentleman Jackson, of England, 
Byron’s boxing master, once told me as remarkable that he knew 
a man who could strike 500 pounds. This meant, of course, as 
tested by a dynamometer. If then, in fine, the time of a boxer’s 
blow be a quarter of a second, the length 4 feet (which would 
make, as already remarked, the rate the same as that due to the 
effect of gravity on a mass in the first half second, fallen from a 
state of rest), and the proportion of his weight accompanying it be 
3a pounds, he would strike with the momentum represented by 3a 
pounds multiplied by 16, or 51a pounds. This momentum, if the 
reader experienced in boxing will consider the speed here osenbed 
to the blow of the finest boxer, and the confirmatory evidence de- 
nved from the sutement of Barrett, would seem to be very near 
the mark. No one will be likely to maintain, after what has been 
said, the possibility of striking an effective blow of 4 feet in length 
in len than a quarter of a second; or that, of the weight of a man 
of 190 pounds, more than 3a of them can be put into a blow cor- 
reaponding with the rate of 16 feet per second. 

Up to the point we have reached the conclnaions drawn were partly 
dependent upon an estimated velocity of blow, derived ftom obMrva- 
tion, not experiment. But a friend having reminded me that, among 
Mr. Muybridge’s series of photographs of movements of mao and 
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the lower animalb la one illustrating the speed of a blow, the exam 
ination of it which has followed has led to a remarkable confirms 
tion of the preceding estiiniti. of speed Plate No 353 of the 
Muybridge senes represents the phases of a knockdown blow, in 
eluding the effects, until the person struck is prone on his back on 
a mattress Ihe intervals between the photographic phases is 
ninety six one thousandths of a second Ihrec successive phase 
pictures, tlius virtually taken one tenth of a second apart, represent 
the blow from start to finish In the first, the striking arm is drawn 
hack and starting from its point of departure In the second, the 
Bi m IS seen projecting about half way between the boxing opponents 
In the third and last phase of the blow the fist of the striker lands 
on his opponent The interval between the first and second phase 
having been virtually one tenth of a second, and that between the 
second and third also one tenth of a second, the blow was therefore 
delivered in virtually one fifth of a second Measurements on the 
pictures giving the successive phases show that the length of the 
blow from start to finish was 38 inches Here we have the rate of 
38 inches in one fifth of a second We have previously used the 
estimated rate of 48 inches in one fourth of a second Ihe data 
derived, on the one hand, from observation, and that on the other 
from experiment, coincide within a small fraction—within half an 
inch 

It IS open to observation that boxers who make their living by 
ring fighting carefully conceal from the public, knowledge of the 
momentum with which they can strike, although this could be easily 
and safely obtained, and probably often is, with the glove and dy 
namometcr In the nng, as in many other instances in which all 
seems physical to the casual observer, moral elements enter 1 he 
dangerousness of the man whose exact moving energy of blow is 
known, is to a certain extent discounted, so potent is the imagina* 
tion in the affairs of men Professional fighters know, as well as 
every one else does, that everything unknown seems magnificent 

The element of quickness in a boxer, in addition to courage, 
skill, strength, weight, and endurance is indispensable In the case 
of such men os Sandow, muscles have been trained by work so pon 
derous that they do not respond to the will for elastic, quick move 
ments Men like him cannot put the same speed into their blows 
as can men trained os Corbett has been, nor can they put the weight 
of their bodies as effectively into their blows os men can who have 
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been trained for strong, lithe movements. Consequently, the blows 
of such men, no matter how heavy the men are, have less power 
than those of men trained as boxers. So far from Sandow's being 
able in the ring with Corbett to break his arm or otherwise disable 
him, he would probably not hit Corbett a single blow, or if he did, 
not one that would have the effectiveness of his opponent's, because 
It would lack the speed and accompanying weight thrown into his 
by a boxer endowed with a rare combination of height, strength, 
weight, and reach, supplemented by agility marvelous for a large 
man, trained by life-practice to highest excellence within his sphere, 
and all crowned by the habits which promote endurance. 

We should rejoice that we live in an age remote from the false 
sentiment of some former times, an age of revived physical culture, 
when It IS possible to bestow undisguised admiration on physical ex¬ 
cellence of any kind, in its sphere as fine as moral worth, of which 
It lb in some subtle way even now partially emblematical, to become, 
mayhap, in the course of time, through more general observance of 
the laws of nature, wholly identified with it, and indivisible in at¬ 
tributes. Within our own time is observable a great advance in 
obedience to those laws. It should be evident that the almost uni¬ 
versal admiration for physical development and prowess is not 
wholly derived from the combative quality of mankind, but has its 
root deeper in human nature, in the general interest in the health 
and welfare of the species. If, however, it be needed that the com¬ 
bative manifesUtion of nature be sustained on moral grounds, then 
is its defense easy. Inasmuch as the present stage of development 
IS conditioned in almost every sphere of animal life on self-defense, 
self-preservation being still the first law of nature, all teachings 
which tend to suppress among men any resort to the ultima ratio of 
their kind, tend also to transform their means of defense exclusively 
into the meaner modes of securing it, into the adoption, to that in¬ 
evitable end, of cunning and treachery, and the swarm of the 
meaner vices, sapping the noble elements of their nature, which 
must go hand and hand and stand or fall together. For my own 
port, I candidly avow that my observation of life from boyhood on* 
ward, derived ftom personal experience, from history, and from not¬ 
ing racial tendencies in the present eta, has led me to believe that, 
with reprobation and reprosioD of physical force, as potential, 
and tfamfbre, if need arise, actnal, in matter for which law oflen 
IK) protection, nor ever will w can, mist inevitably go various nn- 
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derhandcdness in the conduct of life. I firmly believe that those 
nations which cultivate physical development by countenancing and 
promoting athletic sports and contests, with due regard to the ex¬ 
clusion of the cowardliness of brutality, will ever possess in their 
citizens, as compared with those of other nations differently 
prompted through race, or differently controlled by law or dom¬ 
inant public sentiment, a greater proportion than the others of 
those inspired by independence of character, honor, and disposi¬ 
tion to fairness as between man and man, constituting them rela¬ 
tively the more stalwart lovers and defenders of the right in every 
form 


Obituaty Notiet of George de BenmeviUe Keim. 

By D G. Bnitton, M D. 

{Jiead before the Amenean Phtlosophteal Society, May 4, iS^ ) 

Those who have had a reasonably long and intimate knowledge 
of men must have observed that among the individuals prominent 
in the active affairs of the day there are two classes—the one, 
of such as are wholly absorbed in their daily pursuits, whose natures 
are, to use a simile of Shakespeare’s, subdued to what they work 
in, like the dyer’s hands ”—the other, who, however compulsive 
and harassing their avocations, retain an individual and independ¬ 
ent freshness of personality, often strangely in contrast with the 
requirements of their working hours. 

Distinctly to the latter class belonged our late member, George 
de Benneville Keim; and all who enjoyed bis friendship will agree 
that on appreciation of his career would be imperfect which failed 
to present these two aspects of his character. I shall begin wiUi 
that in which he was familiar to the werld in general, and then I 
riwll say a few words about him, as he was known to his fnends aqd 
near associates. 

Mr. Keim was t descendant in the sixth generation of Johann 
Keim, a member of the Society of Friends, who emigrated ftom the 
Rhenish Bolatinate to the colony ql Penn, and settled at Oley, 
Berks county. In 1704. The grandson of this Quaker emigrant 
was General George de BcsoevUle Keim, an officer of note in the 



war of the Revolution from whom our late member derived his name 
The de Bcnnevilles were a French Huguenot family who joined the 
settlement at Oley in the early years of the eighteenth century 

His parents were George M Keim and Julia C Mayer At the 
time of his birth, the date of which was December lo, 1831, they 
resided in Reading, Pa There he received his preliminary 
education, and later was at school in Georgetown, District of 
Columbia At an early age he matriculated at Dickinson C ollege, 
Carlisle, Pa , where he graduated in 1849, when eighteen years 
old 

His first intention was to prepare himself as a mining engineer, 
and with that object in view he removed lo Philadelphia ind 
entered the laboratory of Dr Charks M Wetherill, where he 
engaged in the study of chemistry with especial reference to assaj - 
ing and mineralogiral analysis 

Soon, however, his predilection for a more strictly professional 
life asserted itself, and in the following year, 1850 he returned to 
Reading, and began reading law in the office of Charles Davis 
Two years later he was admitted to the bar, and began practice in 
the same city 

At that time, the titles to many of the anthracite coal beiring 
tracts in Eastern Pennsylvania were by no means clear, and costly 
and protracted litigation about them occupied the attention of the 
courts lo these intricate questions Mr Keim early devoted 
himself, and rapidly acquired a remarkable familianty with their 
confusing details Phis special knowledge brought him into con 
tact with many prominent owners uid operators, and at the sugges¬ 
tion of some of these he transferred his office to Pottsville, Pa , in 
the year 1855 

Here he formed a friendship which lasted for many years and 
materially influenced his after life It was with Mr Franklin B 
Gowen, who about that time began the practice of his profession at 
the Schuylkill county bar They were closely associated m many 
important cases, and Mr Reims intimate knowledge of most of 
the valuable titles in the anthracite coal basin soon obtained for him 
a large and remunerative practice 

When the Presidency of the Philadelphia & Reading Railroad 
Company became yacant through the resignation of Mr Charles E 
Smith, at the request of the Board of Directors Mr Oowen pro¬ 
visionally accepted the position His remarkable abilitiea, forci- 
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ble character and brilliant oratory comnnndcd the admirition of 
all who met him, and it was not long before he was elected definitely 
President of this important outlet of the anthracite region His 
far reaehing pUns were soon formulated and under the mme of the 
Reading Coal and Iron Company a gigantie corporition w is created 
the object of which was to control by purchase or lease, practically 
the whole product of the western, middle and southern anthracite 
coal fields 

The crucial part of this colossal undertaking—the examination of 
the numerous and complicated titles—was entrusted to Mr Ktim 
The thoroughness with which he performed this herculean task has 
excited the astonishment and admiration of members of the bar 
ever since, for although the transfers which he passed covered about 
ninety thousand acres and involved many millions of dollars not one 
acre has been found, the title to which he approved, but that title 
has in every instance been confirmed by the courts in spite of 
sometimes strenuous litigation It is doubtful if any other real 
estate lawyer in the State can approach such a record either for 
magnitude of transaction or uniform accuracy of opinion 

These occupations brought him constantly into relation with the 
affairs of the Reading Railroad and in 1871 he was appointed its 
General Solicitor The calls upon his time at the central office 
became so frequent that, in 1874, he left Pottsville and took up his 
residence in Philadelphia, which city became his home for the 
remainder of his life 

The severe depression in business throughout the country which 
followed the famous crash of 1875 made itself felt acutely on 
the extensive and heavily hypothecated interests of the Reading 
Railroad and the Coal and Iron Company AfTaiis drifted from bad 
to worse until, in May, 1880, both companies passed into a receiver 
ship Mr Kcim was appointed, //v Umport, to that office This 
threw an enormous burden of complicated and discouraging bust 
ness upon him In this position he continued until January, 1884, 
when a reconstruction was arranged and Mr Keim assumed the 
Presidency of both companies This phase lasted but a short time, 
and in June of the ume year both companies sgain passed into the 
hands of receivers, of whom Mr Keim sras one, and in that condi 
tion they remained until January, 1888 

Dunng thia trying penod Mr Keim mode every effort to sustain 
the financial integrity of the companies, to gufud their diibuise 
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menti, and to protect the interest of those whose investments were 
in them. He steadily resisted the pressure brought to bear upon 
him to authorise foreclosure proceedings, and what was to him prob¬ 
ably the most painful of all the sacrifices he was railed upon to 
make, rather than violate his sense of duty to those who had en¬ 
trusted him with this great responsibility, he renounced the ties of 
long and closest friendship 

This receivership ended at the beginning of i88S, when Mr. 
McLeod was elected President of the Reading Railroad and Mr. 
Keim of the Reading Coal and Iron Company, mid a member of 
the Board of Managers of the Reading Railroad Company He 
resigned from both these positions some time before his death, 
but up to that event was a Director of the Baltimore and Ohio Rail¬ 
road Company. 

Some idea of the magnitude of the business which devolved upon 
him during his second receivership may be derived from the official 
statement, that in that period the gross earnings of the companies 
were about ^150,000,000. 

For some years before his decease Mr Keim had been subject to 
penodical attacks of arthritic disease, which had doubtless left their 
impress on the artenal walls and predisposed him to apoplectic seiz¬ 
ures. He hod visited Europe several times in order to avail him¬ 
self of the benefits of some of the health resorts recommended for 
such cases. On Saturday, December z6, 1893, while engaged in 
some business transactions, he was suddenly seiz^ with vertigo and 
allied symptoms. He was conveyed to his home and prompt aid 
was summoned, but in vain. The attack was rapidly progressive, 
and terminated fatally on the morning of Monday, December 18. 

In spite of the absorbing nature of his professional duties, Mr. 
Keim found leisure to read extenaively in general literature and to 
take a broad and real interest In the progress of thought and cul¬ 
ture. The history of his native State and country possessed an early 
and lasting attraction for him. He was elect^ a member of the 
Historical Society of Pennsylvania, December is, 1853, and was 
chosen Vice-President, May i, 1876, to which office he was con¬ 
tinuously reflected up to the time of his death. He was Trustee of 
the endowment fund, to which he was also a liberal contributor, as 
he was likewise to the other needs of the Society. Though a regu¬ 
lar and Interested attendant at the meetlnp, he wu not a writer for 
the Society's publications. 



WhcD the Governor of Pennsylvania was requested by the Ix;gis- 
lature to ap|)oint a Commission who should select two distinguished 
Pennsylvanians as subjects of statues to lie presented by the State, 
and placed in the Capitol in Washington, Mr. Kciin was one of 
those entrusted with this delicate dci ision The two decided upon 
were Geneial Peter Muhlenberg and Robert Fulton, and this selec¬ 
tion met with the general approval of the people of the State 

Mr. Keim was elected a member of the American Philosuphical 
Society, April 21, 188a. lie was fieqiiently present at its meetings, 
and manifested an active interest in all questions touching its welfare, 
as well as in many of those of a scientific character brought before 
its sessions. 

Throughout his life he was a lover of books, especially those 
relating to history and classical English liteiatuie llis libiary was 
large, and displayed sound judgment and good taste in tlic selection 
of Its contents In it, he often sought and always found a welcome 
relief from the harassing routine of his daily duties. 

Professionally, his strength lay in his profound acquaintance with 
real-estate law and his accurate estimate of the bearings of prece¬ 
dents. He was not a jury lawyer, and he always felt a hesitation in 
addressing an audience. Although remarkably able in drawing up 
a lucid and convincing statement, whether in matters of business or 
purely technical, a certain timidity of temperament prevented him 
from becoming an orator. In this he was in singular contraabto his 
partner, Mr. Gowen. 

The ennobling inspirations of domestic life were deeply appre¬ 
ciated by Mr. Kcim. In early life he married Miss Elizabeth C. 
Trezevant, only daughter of Dr. Louis C. Trezevant, of South Caro¬ 
lina His widow and two daughters survived him. 

In the calm pleasures of thejiome circle he delighted to pass the 
hours when business colls ceased their demands For this reason, 
he was less frequently an attendant at public receptions and enter¬ 
tainments than many of his feilow-citlzens holding similarly promi¬ 
nent positions. 

Throughout his extremely active life and his constant dealing with 
questions of magnitude and difficulty, Mr. Keim retained the un¬ 
varying respect and generally the warm affection of those with whom 
he was thrown in contact. His chwacteristics were entire honesty 
and sincerity, a simplicity of manner which led him to treat all, 
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no matter what their station in life, with equal courtesy, and a clear, 
sound judgment, which guarded him from the imposition of the 
fraudulent or the flattery of the interested. To use the expression 
of one who knew him long and well, Mr. Charlemagne Tower, Jr , 
" the leading traits of his private character were honor and loyalty ’’ 
His charities were unostentatious, but large and constant. One of 
his old friends writes me that he personally knows of several whom 
Mr. Keim regularly assisted, and who depended on this assistance 
for much of the comfort of their lives. 

While his acquaintances were numbered by thousands, his inti¬ 
mates were few Although affable and ready of access, it was not 
at all easy to understand his real nature, nor to approach his inner 
personality A peculiar dry humor, an odd candor of expression, 
foiled the importunate and disarmed the aggressive. Under the 
appearance of a certain levity of language and manner he haflled 
those who attempted to transgress the lines which he had drawn 
around his intimate life. The impression thus created was so differ¬ 
ent from that usually expected from a man bearing such heavy bur¬ 
dens of responsibility, that it always at first puzzled, if it did not 
even disappoint, those who knew him but slightly. Behind this out¬ 
ward habit of encounter, however, was a keen, penetrating judg¬ 
ment and a warm, symjiathetic nature, fully recognized and appreci¬ 
ated by those who understood the thoroughness of liis work and the 
spirit of his actions. By his death our city lost a distinguished 
and worthy citizen, his friends one always dear to them, and this 
Society an estimable and interested member. 


Bowu JTub Bed EorUene. 

By Befifamin 3 mM LymoM. 

(Bead btfore the Avuriean J^iOoeopMeal Soeiety, Bay IS, ISB^.) 

It laetni to be worth while to give, at least roughly and in part oonjeo- 
tnrally, some Idea of the relative geological position of the dlflbrent horl- 
sous flrom which foeella have been reported In the so-called American New 
Red of the eastern part of the United States; for it will thereby be seen 
how completely and natncally the recently dloeovend, nnexpeotedly 
grea^ and consequently perhaps not readily aoospted, thickness of the 
New Bed in Montgomery ooun^, Pa., harmonleas with all the hitherto 
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pablloly recorded fiujte In other Bintee It k true the Imperfeclloa of the 
record! will nuke the present attempt somewhat conjectural, but there li 
reason to hope that it may keep well within the not wholly unprecedented 
New Hed proportions of two bushels of coDjocturts to two grains of Hilly 
osoertMned lacU 

Indeed a great share of what has been ▼oluminoutly wntten about the 
New Red Is a mere tissue of conjectures one part depending on another, 
but if their connection be traced from one to another It will be clear that 
the starting point or original support of them all la the supposed fact 
Buperfloially and Inaccurately obserrcjl and in any case not necessarily 
concluslre, that the beds In question were at the outset wholly or almost 
wholly, of a red color To be sure dark colored bods were seen here and 
there, but were supposed to have become so by tho baking of nelghbonng 
exposed or subterranean trap They were sometimes called Indurated 
shales ’ though miles away Irom any risible trap and their existence 
abore trap beds even at some distance was considered by the most skep¬ 
tical to be sufficient proof of the intruslre character of tho trap 

The next conjecture was that as the beds were all red or originally so 
they must be of one narrow paleontological period a conjcclnre favored 
by the circumstance that fossils were not very numeious and in fact, as we 
shall presently see, were conflued m great measure to a very limited por 
tion of the whole eeriee They were all reteired indiscnmmately to the 
eenee merely as s whole, and any diversity of ebarsetor was overlooked or 
violently disregarded, and they were by circular reasoning pronounced 
incapable of belonging to sp^oles foreign to that small period Then it 
was oonjeciured that during one narrow paleontological period no very 
enormous thickness of beds could possibly have accumulated not more 
than, say, 8000 or 0000 feet Then, again, it was conjectured that a eenee 
of at tho most, such moderate thiokacea might well exist in full extent 
within very smell geographical bounds that In short it was as has been 
said of the loul in the human body 'all in every pan, ’ and was equally 
complete in MaBeachusetis ConnecUcut New Jersey PinnHylvanla and 
In the Richmond (Va ) coal field The result of bonngs In that field oo 
oasioned the conjecture that the whole New Red senes was only 1900 feet 
in thickness, even In Pennsylvania, and there was probably surprise at 
finding a bonng could be 8000 feet deep without reaching the bottom of 
the series at Northampton, Mass , where an unprejudiced tyro In geom 
etiy might have predicted the result ss not Improbable fh>m the exposed 
dips The Idea, however, had by frequent repetition becomo flxAl, 
though In reality a mere oonjectarr, that the total thickness most be smell, 
and hence came the unhesitating rejection of the apparent iblokneas of 
14,000 feet in New Jersey and 90,000 feet In Pennsylvania, in spite of 
their being In truth arrived at by the only means based on published beta 
then poeslble, namely, the eatlmated average dip and the whole geograph¬ 
ical breadth of the aeries Although then, the estimates of the total thick 
ncM have varied bom 1900 to 99,000 feet with some slight support from 
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oboerved Acts, it bu beooma a hrrasy to mabilaln a tbickneu dlfTerent 
ftom the atlll more pnrely conjectural one of between 8000 and SOOO feet 

Then naturally followed conjerturei to account with that moderate 
thioIcneM for ao great a geographical breadth In apite of the known dips. 
Theae conjocluroa have l>een Ingenious and elaborately argued and r.ea1> 
onaly adhered to, but liave one by one been dUproved or found to be at 
beat only Imperfectly aupported by obaerratlon It was thought that the 
dips might be merely apparent or due to false bedding, deposition on a 
sloping surface, but the thin-leavod, ahaly character of some of the beds 
and the position of the pebbles, ripple marks and foesil footprints hare 
shown the Impossibility of that supposition It was further conjectured 
that a series of great parallel longitudinal faults with downthrow con¬ 
stantly in one direction might diminish the thickness to the required ex¬ 
tent, but their main support was the very Insufficient one that recurring 
hard beds or parallel hills bad a similar rotTcolor A careful consideration 
of the very much curved strike of the beds In some parts of Pennsylvania 
and Kow Jersey shows that no aeries of parallel great fanlta would help 
the matter Besides, although faults of a few feet or yards are numerous, 
their direction it not generally longitudinal nor the downthrow uniformly 
In one direction, and but one great fault has yet boon proved to exist, 
and that only In Pennsylvania and Now Jersey, and by no moans gener¬ 
ally longitudinal 

Conjectures In regard to the trap, supposed to bo so Important In 
“Indurating" and darkening the New lied, have been. If possible, even 
more wild and needless. The Impression teems generally to have been 
very strong that every mass of trap must be a dike, and that if It was 
undeniably Interbedded conformably with the shales. It must necessarily 
be a dike that closely followed the bedding Intrusively, no matter how 
many miles, no matter how soft the shales, no matter how gentle the dip 
Sometimes It was preposterously suggested that the trap had occasion^ 
the dip of the shales, both near to It and hr away. Bnt, |n general, as 
much advantage as poulblo was taken of the dip, and the trap supposed 
to be Intruded after the dip had been ftilly acquired, quite dissociating 
certain sheets of trap from the age of the New Red sedimentary beds with 
which all the trap Is otherwise so claMl^ oonneoted, and not considering 
tiiat the dip Is even now probably still in process of gradual acquirement, 
or by occasional small flu and slaru (witness the earthquake that was 
hit only the other day between Lambertvllle and Flemington, N. J , near 
the line of the groat hult there, and oorroboratlve of the existence of the 
holt at the plaoe pointed out In a former oommnnioatlon, Ave. Amtr. 
FhOot. Boo , Yol. xxxl, p. 814). Yet, as the dip alone Is so gentle that a 
dike following It most have come horn many miles’ distance to have 
originated at a depth great enough to be melted, and could hardly be sup¬ 
posed to refialn for so long a space from sometimes breaking aomaa the 
aofl shales by a short cut to the surbee, It was imagined that tira dike 
most be nearly vertical at a short dtstanoe below the outorop. Then as 
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the outcrop wna sometimpH (for example in Ike case of the PaliaiuU trap) 
more than fifty miles long no I os crooknl as a ram h horn ’ the \ ertical 
parts of the dike must by a marroloiis coiucidence havo followed the 
same curves Ortdat Jtdam AptUa non ego' Really siic.h a belief 
seems to require an amount of credulity hardly consistent w ilh the mod 
era scientific spirit that hesitates to accept extraordinary u\p1 inatioos 
where ordinary ones can be found to answer the purpose 
The intmaive conjecture has in fact been in gn> it part rejected hut not 
hitherto for the Palisade trap owing to certain observed facts Still it 
seems not at all impossible to account fir them so far as reconled mueh 
more easily and naturally than by the well nigh supernatural Intrusive 
theory If the trap appears in one place to cross the sedimeiitaiy beds on 
one side why may it not be either the side of a diki (foi ofeimiso every 
overfiow must come from a dike somowhere) or merely an i vidonce of the 
erosion tliat took place befire Iho trap overfloweil, just us In the ease of 
the ‘horsebacks or “rock fiults m coal mines a small villey In the 
original coal marsh has been filled with smd or slItT If theio be hero 
and there a branch from the bottom of the trap shoot runuing a short 
distance into the sedimentary beds is it not as easily conceivable lii tho 
case of an overflow as in that of intrusion! Is it wholly meoucoivable 
that apparently iimilar branches fiom the upper surface ol a trap overflow 
sheet into the sedimentary beds might sometimes occur though non are 
positively recoidedt If there be indurated shales above some of tlio 
Palisade trap is It not quite possible in case of real induration that 
there be anothei overlying unoxposed bed of trap that may havo laused 
It especlal'y as ihi re Is other ovidenoe of inlcrbedded ibales ? I he intni 
Sion conjecture is beset with so many senous difficulties, and the overflow 
theory with so few the choice between them seems easy A vast amount 
of Ingenuity bos been expended in trying to reconcile observed facts with 
the Intrusive theory, while Immensely leas skill Is required to show the 
oonslstenoy of the fkets with the overflow pnnclple 
The New Red theory with Its conjectares and arguments both for the 
trap and the sediments might well be called tlie tennis ball of American 
geologists or a domestic appliance for mental gymnastics reqoiring the 
minimura of work In the field Kevertheless the fabric, composed as we 
have Just seen. In the mam wholly of conjectares based one upon 
another, without baring at the bottom one single substantiated fact has 
with the Ispse of time become so oonsolidsted and in Its older parts, dat 
Ing from the early Infknoy of geology in Amenca, has become so rener 
ated that it may now be consldared to be a fhlly ‘ accepted fable ’’ The 
hand that attempU to disturb it may probably be ngarded es sacrllegloas, 
and argamentn against It, though thoroaghly founded on facts, will be 
looked on with more suspicion than new conjectares would be if only 
oonsonant with the old baseless ones But however stubbornly skeptical 
the paUlo may be In refosiog to put lUtb In the present ooqjectures, wdl 
tupporUd by many obserratlons, instead of the old onee anpported only 
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by other oonjeotaree, there may yet be found some convenlonce In the 
present collation of fhcls. 

New oonjeotaree are still nereseary owing to the Imperfection of the 
record of facta outside of PennsylTanla Although the New Red stretches 
for handreds of miles close post soma of the most populous parts of Amer¬ 
ica, the probable economic resources never seemed enough to secure Its 
thorough examination and a publication of the results. Even as regards 
Held work It has been a sort of play-ground for geologists rather than a 
place for thoroughgoing Investigation The Stale governments to this 
day, with ell their surveys, have never fblly provided the means lor such 
work What little Acid work has been dune, outside of Pennsylvania, 
has been. In great part, carried out with the exaggerated Idea that the 
geology of a region can he studied out merely by a cumpaiison of the fos¬ 
sils, a Air shorter and easier way than the laborioiie methods of properly 
geological observation and collation Such purely paleontological geolo¬ 
gizing may bo likened at Us very best to the rapid bypsometrical work of 
the aaorold lasload of the spirit level, and exclusive dependence on the 
fossils for geological Indications may be compared with conAdlng In 
pocket aneroid work more than In railroad leveling. Furthermore, the 
paleontologists have not merely altogether neglected to plot numerons 
dips as an Indication of geological strncturp, but they have not genonlly 
thought It worth while to Indicate with any sort of prec Islon the bede that 
have yielded their fossils, though Fontalue has done something of that 
kind Wheatley, alone, gave a mrasured columnar section of about 180 
feci, cbowlug dearly the position of hie fossils , but ho must have been 
more a geologist than a paleontologist. 

The Pennsylvania foundation of the present conjectures Is, however, 
far from ronjeclural. We are not here entering npon auother cystem of con¬ 
jectures based on conjectures, but conjeotqni based at least on facts ; and It 
Is to be hoped that the conjectures UtMnselvee may prove to have nothing 
Improbable, violent, unnatural or supernatural In them. The unexpect¬ 
edly great thickness of the New Red In Montgomery and Bucks conntlea 
Is not conjectural, but has been ascertained by means of much carefhl, 
laborious, time taking work In the deld and In the offlee. Something like 
one halfofUieAeld was excellently mapped with ten-fbot contour lines by 
the Philadelphia Water Department sevefsl years ago, and the rest was 
roDghly contoured expressly for the New Red Investigation, and the oom- 
plsted map of It was In part replaced by some United States geological 
work Just then published Some two thousand dipe were plotted on the 
map. Some two thooaand rock expesuree, Inoloding all the railroad cuta 
and many long rlver-sIde ollffi^ were observed, measured roughly and 
drawn In columnar section to scale. Beddea the written description of 
each rock-layer, come four thooaand rock specimens were taken for a 
more oomplete understanding and for comparison one with another, A 
general colnmnar section wu formed by oolnblning the separate ones, 
rompntlng the Intervals between .them, having due regard to the dip. 
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■trike and elevation of each exposure, and procrcdlng from point to point 
between the nearest ones, so thnl no essential error could occur fh>m 
changes of dip or strike In so small a space, and checking occasionally 
the computation between two distant points over one route by like compu¬ 
tations over another route, with the aid soinetimos of a rompanson of 
specimens to Identify the Iieds of one observed section with those of 
another. The topographical features of the country also aided In work¬ 
ing out the structure A complete publication of all the evidence would 
have been more costly than perhaps at present desirable, and certainly 
more so tlinn the funds at hand would permit, but It Is hoped that the 
map and cross-sections Just now about to bo published will be found to 
contain enough of the fhets to be fully convincing of the substantial accu¬ 
racy of the results The map was taken In hand by the lithographer over 
a year ago, aud Its publloatlnn is now almost dally expected, and may 
take place hefore this paper cun be printed , so that It Is not necessary to 
give here a map or soctlons of the Pennsylvania portion of the New 
Bed. 

The survey, then, has shown that the so-called New Red In Montgom¬ 
ery county It at least some 37,000 feet thick, and tliat It may be divided 
into five parts as follows, from above downwards shales mostly soft and 
red, at Pottstown and northeastward, about 10,700 feet thick , shales, in 
great part hard and green, partly blackish, and dark red, at the Perkasle 
tunnel and near It, with some small traces of coal, about 3000 feet; shales, 
mostly soft and red, at Lansdale and near ft, about 4700 feet; shales, in 
great part hard, dark or greenish gray, and blackish, partly dark red, at 
the Qwynodd and Phasniivllle tunnels, with traces of coal, alMut 3S00 
feet; shales, mostly soft and red, but In small part dark gray, or green, 
or blackish, with some beds of brown sandstone snd of gray sandstone and 
pebble rock, at Noirlslown and eastward, about 6100 feet. That Is, In the 
main, two sets of hard dark shales, with soft red shales above end below 
each, and the lower set of dark shales thicker, blacker aud more caibona- 
ceous than the upper one. Nevertheless, the resemblance of the two seta 
and the fact that, owing to the great fault, both occur twice near the Dela¬ 
ware have occasioned some confusion. It would probably be fhililess to 
attempt at present ooUide of Bucks and Montgomery counties to Identify 
mote deflnlte horizons than these five great bodies of rock; and It must 
■till be only with more or less of conjecture that even they can be traced 
into distant States by the maps and descriptions that have been pub¬ 
lished. 

Even in Pennsylvania, onUlde of those two oounlles, the pnbllshed 
infbnnatloa is too defective for the purpose. If the Slate government bad 
ever made possible a topographic^ survey of the whole field, it might 
probably be oomparatlvely easy now to trace each subdivision by the help 
of the topography all the way to the Marylaad line. As It is, we can 
only oonjectare ron^y the taorlaons of the fossils that have been found. 
For eiample. It Is very probable that the vertebrate foeells near Kmigs- 



198 


[May 18, 


Tllle, York oonnty, otme fruin tho Owynedd shalm, for the place woald 
aeem to be not Car from tUo borizoii of tho enal near Llrorpoul, close by, 
that most likely correBiKmils to the other Penosylraola traces of coal In 
tho Gwynedd shales and to the more abundant Uichmond and North 
Oarulina coals The fossil nlgii-of A Wanner, fonr miles “ eastward ” 
ftt>m the Goldsboro fossil footprints, in York county, wonld also seem to 
be near the Liverpool coal and likewlso in the Gwynedd shales, perhaps 
higher up than the vertebrate fossils The footprints and algie described 
by A. Wanner 118 about a mile south of Goldsboro, would then seem likely 
to he In the Lansdale shales, perhaps towards the top of them 
in Virginia, it is doubtfiil whether the total New lied thickness Is any¬ 
thing like so great as In Pennsylvania , but, according to Fontaine’s 
description ({T 8 Ofot Siirtty, Monograph, 1683, vl, 6), there would 
seem to be representatives there of all Ave divisions, with a confusion of 
the two sets ol dark shales, on account of Ihclr occiirriug qidio discon¬ 
nectedly one In tho eastern and the other In the w'estcru areas 'Fhe 
accompanying map, copied troiii Oswald J Ileiiirli h’s map in the Trant- 
aetionn^f Vte Anfntnn iMhtate of ilM%ng Engmeen, Vo\ vl, PI v, 1870, 
Vlth the slight change of uinltllng certain misleading symbols and adding 
aome names of fossil places, will perhaps enillcleutly show the geographi¬ 
cal position of Die New lied In Virginia and North Carolina 
Foniaino says (p 6) “The strata of all tho areas may be divided Into 
threo groups, and this division is most marked in tbe two eastern coal- 
bearing areas [the Richmond basin, including the barren llanover county 
portion at Ita northern end, and the Cumberland, or Farmvillo, liaaln]. 
The coal In these occurs In tho middle gnmp and Is accomiNtiiled by ^ 
large proportion of black shales Tho lowest betls of tho two coal-benr- 
Ing areas are sandstones and shales of a predominant gray color, but with 
aome red strata The Cumberland area contains much more of 

them [the red] than the Richmond area . . The more western arena 
.... show also the threefold grouping of the struta, but In a lou marked 
manner Where plants and trocos of coal ocenr In them they are found 
la tho middle member. This member contains a oomparallvely amall 
amount of red beila The bods are here often gray or greenish gray. The 
lower group of these areas Is usually characteiiEed by the large amount 
of red strata present and the absence of tracos of vegetable matter, except 
slllclAed wood. The upper group or member varies In obumoter with thw 
locality, bat . . the beds are usually barren sandstones and shales,' 
formed of well-sorted oomponentn." 

It eeems highly probabla Ibu the middle member of these western 
areas, near the Blue Bldgct In Northern Virginia, is tho eame ae thnPer- 
kosle shales nod that tli* middle member, at least, of the RIohmabA and 
Famvlllo coal fluids aorreapoads to soma part of the Gwynedd and Phm 
nlzvllle sbnlea, noubM In Penmytvanls, even, ns eontalnlng some thin 
coal beds. Indeed, It le posalUe that tike whole of the ICeeoidlo of thoeo 
two flalds may be Included In the Gwynedd shales. 
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The Ylrglnle roselle meniloncd by Fonlainc, forty two «ppf Ics of ]>1aiii8, 
all appear to have oorurrod within tiu* cvtrcme limits of the ro.il bearing 
beds of the middle member of the Kielimond and Pai m villo basins , that 
1 b, within a IhlrkneBS of aliout 150 feet, and, beyond a doubt, within i\hnt 
corresponds to the Owynedd shales 

In Xorth Carolina, the eum|insIlloD of the Mesnrnie would seem to bo 
very like what It la In Virginia, with three incmliors In the eastern Deep 
River coal field and three In the western Dan River coal field, cncli field 
with Its middle member eomparallvely blafkish or greenish and slutelike, 
with conglomerates and sandstones below, gniy, brown and red. and with 
almllar sofl and hard rod, brown and mottled sandstones aliovo The 
description applies more particiilarlr lii tho Deep River field, but llio 
rocks of tbe Dan River field are said to be similar and to consist of the 
same members (see Emmons as repoiled In 3fnrftirlane’» Coiil liegtoiii 
o/Amtrie/i, pp 018—120, 520) Moreover, tho geographic position of tho 
two fields would seem to make It highly probalilo that the Deep River 
rocks would correspond to those of the Richmond roal basin, niid Fon¬ 
taine considers them to do so The Dan River beds, howuA cr, \\ oiild 
seem to correspond with those of the Faimvillo basin, that Is, to bo the 
same be<Is as tbe Rich maud and Deep River beds, but on I be western side 
of an anticlinal Both the Deep River coals and the Dan River coals 
would then belong among ihcOwynetld shales It Is true, Emmons Inter 
oonsldered the lower part of tho Deep River darker membei to he iincon. 
formnhle and much older, even Permian, and called it the (’luthiiii 
Series , but Fontaine finds nothing in the fossils to confirm sueh a sus¬ 
picion 

The North Cnrollna fossils mentioned by Emmons all come from tho 
Deep River coal field Only four of thorn come from what lie calls the 
bltnnilmius slate group of tho Chatham series, beds most closely con 
Aoeted with tho coals and corresiiondlng. In Fontalno’s oinulon, to tho 
beds associated with the Rlchnioiid coals, tbe same probably as the mid¬ 
dle member of the Richmond coal basin and n part of tho Qwynedd 
shales The thirty-sIx other fossil plants all come from higher up, but 
firom what seems to correspond to tbe middle or upper part of the Gwyn¬ 
edd shales within, say, at most 2000 feot above the coal beds, and below 
the thick, "rod marly sandstones,” that may correspond to the upper 
part of the Qwynedd shales or to tho lower part of the Lansilalo shales. 
The North Carolina fossils then all appear In any case to belong to the 
Gwynedd shales. 

As regards the New Red In New Jersey, It was suggested In the previ¬ 
ous oommunicatlon already referred to that possibly a careftil study of the 
topography os set forth In the raluable maps of Uie New Jersey Btete 
Gwloglcsl Surrey might enable the New Red main subdivisions to be 
traced quite across the State. Later, on Ktual trial. It did seem posatblo 
to accomplish so much rather satlsfitctorily, and the accompanying map_ 
of the New Jersey and New York New Red gives the resalt The geo- 
PBOO. Ana. PHiiiOB. soo. xxxni. 145. e. pbihtsd jokb 7,1804. 
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logical ilructura U nearly everywhere quite clear; only within a eeml- 
circle for a doaen miles north, west and south of Bomervllle the Indications 
are not quite certain, and more thorough field work Is especially desirable 
there. Elsewhere, too, the limits of the different subdivisions cannot bo 
supposed to be very precisely maiked In the main, however, the geolog¬ 
ical structure given In the map seems unquoatlunahlo and unmistakably 
confirmed by the published dips, by the topography, by the trap sheets 
and by the perfect correspondence and harmony throughout of one part 
with another. 

It la readily seen from the map and Its sections that the fossil horizons 
of Weebawken and Shadysldo belong to the lower i>art of the Norristown 
shales, and the horizon of Newark and Dellevllle to the upper part of 
the same, os indicated also by the close lithological resemblance of the 
brown building stone of these places to the stone found In Pennsylvania 
only at that horizon, particularly at the Yardley vllle, Newtown and other 
quarries. The Wllburtha fossils opposite Taidleyvllle on tho Delaware 
obviously belong to nearly the same horizon. 

The Kllnesvllie fossils come clearly Horn the Gwynedd shales, appar¬ 
ently a little below their middle, and the fossils found near Washington’s 
Crossing and Tumble Station must be firom near the top of the same 
shales. The fossils of Little Falle, Plensantdalo, Fellvlllo, Washington- 
vllle, the Field Copper Mine near Warrenvtllo (“near Plainfield,’’ of 
Newberry), are all evidently close to one horizon, and that probably in 
the Lansdale ihalea near their bottom. Tho fossils of Martinsville and 
Pluckamin arc iierhaps slightly higher up in the same division , those of 
Whitehsll and New Providence apparently at about one horizon slightly 
above the middle of that division, and those of Pumpton Furnace atlll 
higher towards the top of the division. Tho fossils of Boonton would 
seem to he of about the same horlzou as those of Milford In the Perkosle 
■balee, near the bottom ; and those of New Vernon slightly higher In th^ 
same shales. 

It may be noticed that the map represents tho trap In place as generally 
much less extensive than it Is commonly given in New Jersey geologic^ 
maps It appears to have been customary, both here and in the Connec¬ 
ticut Valley, to Infer the existence of eoUd trap everywhere beneath the 
sarfkce exposures of trap bowldera and decomposed trap earth. From 
observations In Pennsylvania, however. It seems Csr more probable that 
the solid trap In place Is of much narrower dimensions, aa often appears 
where streams have cut their way through bills. It seenu quite nature, 
too, that BO hard a rock as the trap generally Is should be left by the ero¬ 
sion In the form of hills, standing out prominently above the neighboring 
spaces that are underlain by the comparatively unrealsilng sedimentary 
rooks, chiefly soft shales. It Is also quite natursl that abundant remains 
of broken blocks or bowlders and decomposing earth fh>m the trap, so 
durable la It, should long exist not only beneath the plaoea where Its 
solid bed once lay, bnt also be carried by the eroding wateia to some little 
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dUtancfl la other direcliooB from the outcrops of (he solid undisturbed 
trap The surprising thing indeed is perhaps that the trap hills are not 
mom prominent m the midst of such soft rocks an 1 that the trap liowl 
dera and gradually decomposing rnbbisU should not have locumulated to 
a still greater extent The explanation no doubt, is that tlio trap with 
all its hardness and In human experience duiabilily is yet in geological 
ages coraimratively easy of decomposition At some places it is obviously 
decomposed almost to Incoherence m large masses yet in place only made 
visible by rallnmil cuts It has therefore seemed advisable to mark the 
trap as solid In place only wlu ro it appears to have occasioneil hills of 
some prominence and even so the true extent may have been exagger 
ated particularly, perhaps In the case of the P illsado trap along the 
Hudson river where there may well be concealed impoicant beds of 
shales between scpawite sheets of tiap 

It will be scon fiom the map that not all of the trap Is in overflow 
sheets hat that although u >ne of It appears to bo in lutrusive sheets, 
there are some dikes cutting across the sedimentary hoddiug Barely that 
IS not to be wondered at, and it is not surprising that such cabcs of dikes 
should occur more numerously among the oldoi sedimentary beds For 
those paru of the fleld are the ones where the upper bods hat e been 
wholly carried away by erosion and with them whatever overflow sheets 
may have been supplied by the still remaining dikes 
The map shows that in New Tersey the same as m Eastern Ponnsyl 
vanIa the structnre of the New Red is much less simple near iu north 
west border than towards its southeast and that the old idea of nothing 
but northwesterl} dips is far ffom correct 
It 18 noticeable that the thickness of the Now Red Is much less towsrds 
the northeastein end of the fleld than it is near the Delaware and espe 
daily less than In Montgomery connty. Pa , and that the diminution is 
occasioned by the absence of tlie upper beds while the lower ones do not 
seem to vary very greatly In amount 
The dImiuutioD extends Into Connectlcat in greater degree and still 
more so In Massachusetts as is to be seen in the accompanying map of 
the New Rod there It is possible that the Idea of the very limited pale 
ontological range and thickness of the whole Amencau New Red may 
have largely originated In the small extent of the Masaachosetts and Con¬ 
nectlcat scries the earliest to be studied Another error may perhaps be 
traced in great part to the same source 1 hfl New Rod namely. Is per 
ilstenlly called New Red sandstone tbongh in Eastern Pennsylvania 
a very imall part of the beds, perhaps hardly one twentieth, are sandstone, 
and the rest are all abales or at most sandy shales In Massacbusetla. 
however, a mneh larger abare of the dimlnlahed series wonld appear to be 
sandstone, and that fsot, together with the time-honored name of the 
English New Red sandstone was denbtlem the oanse of giving what is 
lithologically so inappropriate a name to our American rocks 
The acoompanylng little mH> of the ConnecUont and MaseaohnielU 
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New Red le oomplled fhim the United Stetes Geological Survey topo¬ 
graphical sheets so Car as published (some parts of the Connecticut Beld 
being deficient), and fh>m Perclval’a geological map of Oonnertlrnt, of 
1849, and Prof. Emerson's map of the Haasochosetts New lied, and 
Prof Davis’ partial mapping of the Connecticut New Red , but a number 
of changes have been mode according to the Indications of the topography. 
These geological maps gave, for oar present purposes, chiefly the outside 
limits of the New Red and the occurrences of trap The topography 
seemed tolndlcatoclearly the necessity of reducing the extent of the trap. In 
some places vary much , and, even as now drawn, the breadth of the trap 
may be, strictly speaking, somewhat exaggerated, though probably harm¬ 
lessly so and not inconveniently for better consplcuousness. Notwith¬ 
standing the short-sighted niggardliness of the Connecticut guvoniment of 
the time, that did not enable Perolval to give in his report more, he says, 
than " a hasty outline, written mainly from recollection,” of his ample field 
observations, bis map has been the great authonty for the Connecticut 
New Red, but It Is paiuful to find that the base Itself of the map Is 
extremely inaccurate, not unlike other maps of that date, and even later. 
In Btates Airtber west and south It Is probable, also, that ho considered 
every bowlder of trap to Indicate that solid trap in place lay immediately 
below: and consequently many of liis trap masses have no corresponding 
topographical indications Prof. Davis has already made some Just criti¬ 
cism of the map, and, for example, has said ■ ” that the little ndgss north 
of Toket mountain, marked with much detail of curvature on Perrivmre 
map, are disappointing when examined on tlie ground ” (U 8. Qfol 8ur- 
esy, 7th Ann Rept, p 481) It seems highly Improbable but that many 
of the numeroue marks for trap on Porcival’s map cannot represent trap 
In place. In Eastern Pennsylvania, quite outside the region of glacial 
drift, exposuree of trap lu place are very rare, and It is not easy to sup¬ 
pose that they can be anything like so common as bis map would seem to 
Indicate In a region heavily covered with drift. It hoe consequently 
seemed proper enough to omit many of his smaller trap masses ftom the 
present map^ wherever there was no topographical feature to corroborate 
their exletenee. The lack of the New Haven topographical sheet, not yet 
pnbUshed, has perhaps led to the omission of some of the little trap 
moeees that might have been ineerted, but they would not be Important 
for the preeent purpose 

As ‘Plot Davie has Justly remarked, many of Perclval’s curves In the 
trap are simply the result of variations In the shape of the snrfkce of the 
gronnd, where the outcrop of a bed or sheet, dipping gently, retreats aa it 
■Inke Into a valley, or advaooee aa It cllmba a hill, and snob cnrvei may 
be properly retained. But eome of Perolval’s curves do not seem to have 
any real anpport In the topography; and at other plaoee, for example, 
north of Middletown, the topogmi^y gives quite a changed InterpreuUon 
tpt the ftrnotnre. In MunschneetU, too, near Mt Toby and at eost- 
nn end of Mt. Holyoke the topograii^ seems to reqnlie the changes that 
have been made (n the mapping of the trap. 
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The map shown. In nplte of some uncartainty about the true limits of the 
different subdivisions of the shales, that the quantity of the New Rod 
that occurs In Connecticut end Massachusetts Is probably decidedly less 
than In Ooutral New Jersey, and that the diminution is still most likely 
due, not to a proportional IhInninK of the several subdivisions, but to the 
total absence of the upper bods, leaving the loader divisions apparently 
not very different In thickness from what they are In Bastern Pennsylva¬ 
nia. Their thickness, however, needs to l>o detormlncil with more pre¬ 
cision by a closer oonslderatlon of the hitherto only scantily published 
dips. Owing to this evident diminution of the total thickness. It Is not 
necessary to retain, with reversed throws, the series of parallel longitudi¬ 
nal faults that has been proposed for Connecticut. 

The geological stmcture Indicated by tlte map seems very natural and 
quite ID harmony with all the recorded facts and to make no serious IhuU 
necessary The dips near Mlddletownnnd Portland and westward would 
seem to be very gentle, and “occasionally westerly “ (J. 1) Dana, 

Jour 8ei, 1801, Vol xlli, p 446), soastojnsllfy the Indication given of 
a very shallow basin Uicre, bringing quite naturally the brownstono of 
the Norristown shales to the surface at Portland There seems to be an¬ 
other narrower shallow basin or two Just west of that one A vary low 
anticlinal (not a great fault) north of Meriden apparently enables tbo 
same brownstone to crop out so far north as Longme^ow, In tbs 
southern edge of Massachusetts The geological structure towards the 
eastern edge of the New Red, to the dip, seems to be much more compli¬ 
cated than towards the western edge. Just as In New Jersey and Pennsyl¬ 
vania it Is so along the western odge, to the dip there. 

The fossil horlsons oan be estimated roughly, bat probably wlthont very 
great error The Eaatbampton (ttase ) foesll woald seem to have come 
from somewhere near the middle of the Norristown shales; the Portland 
fossils Rom the eame shales, somewhat nearer their top, and the fossils Rom 
the west bank of the Connectlcnt at the Eefleld bridge in Buffleld, and those 
of Turner’s Falls again Rom the earoe shales, perhaps still closer to the top. 
The fbsslls of the small detached area at Southbury also belong probably 
to those shales, but possibly a little higher Tbo (hsslls of Durham, Mld- 
dlefleld, west of Middletown, WeetOeld (Conn.), Weihenffold, Mlt- 
tlneaque Falls In West Springfield, soatbeastem Northampton (oloae 
above Holyoke), northern Sonth Hedley,.yrhlimore'e Ferry (In Bander- 
land), Montague and the Horse Race (on Oonnectiont river In Gill), all 
teem to belong very olotely to one borison, and that Just above the bot¬ 
tom of the Gwynedd ahnlee. The foeells of Cbloopee and thoee between 
Chicopee and Springfield (poesibly those of'Bpringffeld. too. If not a little 
lower) and thoee of Booth Hadley Falla would eeem to be Rom the same 
shnlM ellghtly higher op; and the fotaili^ftom Chicopee Falle again Rom 
Mm same shalee, possibly still slightly higher up; and thoee Rom Amherst 
parfaapa yet higher. The fossil bones Rom ^t Windsor would sppear 
also to oome (hmi the Gwynedd shales, but near their ; and thoee 
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from Islington and Mnncheiter probably fh>m Just boloir their top 
AlmMl all the New Red foulls In theu two States then seem to hare 
come fhim the Owynedd shales as we base seen li the case in the other 

Stotes 

It may be worth while to girt here Hits of all the recorded New Red 
Ibsslls arranged according to the difterent honsons for the sake of easy 
eomparlson beginning at thn bottom and proceeding upwards 

Nobbibtowm Bsalbb 


Very near the bottom at Weehawken N T 
iHhrptaroi Bnnnll Nowl (Navrb US 1 lanti (L P rrauussi A n hal iiallit 
Oool Sirr M ilv p 41) xx | 3U) 

Brtherla ovata Lea (V J UeuI Surv Soutmarki (do p i4S) 

Rep ISSa II ->« 2S 29) 

Likewise very near the bottom at Shady Bide N J 
tstl er a orata LLa(H J a B Rap 1888 lmp«rtei.t remalniofl Bbealdo ) p 40 9) 
PP « J) 

About d500 feet below the top below Norristown and at Ft ’Washing 
ton Pa 

Ondetsmiined plants fu ind a Ibw days tgo by Prof Hellprin s teoloilral rlau 

About SOOO feet below the top at Greenville four miles and a lialf 
easterly from Doylestown Pa 

Cslamltolt plant (Behlsonouta planloos Calamltesnundetsnilied(A 1 B 1 tec 
tUa lontri near Itoylertown (K Vol xxzlU p 7 Pali 1104) 

Y Ac Bel Irani IW p 17) 


Towards the top at the Rocky Hill quarnos a little west of Hartford, 
Conn 


Footmarks (IDtcho Uan Geo) Rep IBll p 4Sfl) 


Towards tho top at Easthampton Hass 

Olatbroptarli platypbjUa Uroug Oewb MtllaiK alllot to BudSla Lamk (*> 
Mon zlv p M) (Ullohc lob p 6 

Bronhioi i ftlganleum £ II (BuppI to 
lohn p I) 


Towards the top at Wilburtba N J 
EstberialN JOB Hep 1889 p 19) Plant remains lmperfu:l(do p 9) 


Towards the top one mile above Prallsville N J 
BMhena(N J Ceol Rep 1888 p 30) 


Near the top at Newark N J 
Lepidodendran Weltbelmlsnoro Pted (N 
1 G B Bep 1B7V p 28) 

Xq^idsstuin Uerlanl (T) (Nswb ICon xlv 
P 88) 

DIomiltse loogUbllui Biiunons(do p F.) 

Near the top at Belleville, N J 
LepIdodandiDn WeUhetnilanam Presl 
(N J O 8 Bep um p 18) 


Clathrnpterii platjphylla Brong (do p 
M) 

PsllBja Brsontt Kndl (doobtfUl) (do 
PP U M) 


Bone ftagmeiit well pre s erved (Cook Y 
J Oeol Bap 1888 p 98) 
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Near the top at Portland Oonn 
DeDdiopbycui tnaHloun Newb (lama u 
DenrilLiMix Newb Mon xlv p •(.) 

Canl(.bnold«maniiplalolilc u b U (Ich 
P o6) 

Bnntoxnim exMitom E U (lo p r ) 
laUiliun E U (d i ««) 

SLUimanlum K II (do p 
*9) 

Near the tup between 'WothersReld and Ilartford. Conn 

Pleolroptema (BoaioldlchnitM) mlultani E U (1841 p 48 

Near the top, at SufllLld Conn 
Alga (nitchroLk Mia <,«! Hop 1811 
P 458) 

I lant ponlbl; a Voltala (11 i 481) 

Near the top, on Mt Holvokc Maas 

Drontoioum ralldum L II (Icb p OS) 

Near the top, at Montague City one mile aoiilli of Turner's Falla Mass 

Trldantlim Ingena !• II (lob p SJ) 

Near the top at Tumti s Falls Mass 
Paohyptayllnmalmlle \enb (Newb Min JEnlsmithnus mulllfinnli F I[ (lo p 
•alT I 88) ■>0) 

rachyphyllumbreillollini (li p si) Bronlotouroglganleum E TI S i| r ■ 
IxrLhrtnum aoblmpir aiprozlinatiiu J II (Sij 

(Font n B O Birv Mon rl p lOh) p 21) 

ActiiDpterts qiilrltiliata Foot (F lit Brontoioummlnuscul i u I 11 1 p il) 
Mon y1 p 121) oaxertim b H 1 i (7) 

iMbypteru oratiiR W C R (Howb aiUlmanluin b 11 (do p 

Mon xlr p 27) *9) 

Imbyptarua taniilcrpa A», (1 | SS) Bioi tox inn Iio lactyl im F II 1 p 70) 

pamu W C R (do II xlll) I lealomb mlrabllla b II I ) 81) 

Anomoepua mtamii. lina V II i8 ip p ) Auam sp la minor F IT Irl | 88 

0 irvatiu F II (do p 6) tnlaopus Dewayou is F H S ij p fl 

mlnlmua E H (In p ft) AnIaopuH aiaplllii > H (Irli | i ) 

fpaollllmui b n (do p b) Amblunyx (.Igaiiteua I U di p '1 
AniaopnigraLlllor EH (li p S) lyelllanus F II (1 p 7 ) 

BronUHOumdlvsilostiun E U (do p 7) Orallatorcuranrluji F II (di i 72) 
arallatOT panllelus E II (do p 7) tenuis E U do p 71) 

giaollis L H H (l> I S) giacIMlm 18,1 H (lo i 71) 

Laptonyx lateralis E Q (do p 8) ounraliu F II lo i 3) 

CompUahnna obeaua B H (do p 9) riatypteme reota E H (lo i 88 

Trllismaa elegani F H (do p *) ' rarh a F II (lo p 86) 

Antlohainpna hamatna V H (do p II) grullllma F II (rl i p HA) 

Qarpsdaot)lasorasBoa E n (do p 12) TrldeutlpaseleiiintUiT B II do i 90 
giaclllor KH (do p U) Corrlpalaoortollens F II d> p 9S 

I nunla obsouia E II (do p 17) PIbhi irals qiiadrupos E n (do i 192) 

Btiulonsundolatos E U (d i pp SB 84) Typopoa aboonnla K H (lo p lOS) 

Tiisnlons laqneatua E H (lo p 19) Heotroptenia mlnitans E H (do p 

Qrammlehnua alpha E U (do p 19} 100) 

Ampellobnna suloatna B H (do p 10) Fleolw p te m aanjuU E n (Sup ( 67) 

(• Poolbly a plant ) Uneana S.H (do p r?) 

CUnueodlotauna oorragatna B H (do H arpe d actylnigraeflla E n (Ich p 118) 
p 90} Ttphopeaa triplex B R (do p 118) 


Bronbvuum ((IrnlllialdlcbulU ) |,u,au 
ta un £ n (do pp 46(i 48A) 


t iallabri,nu>IIIImii8 b H In p 74) 
la ipampo Mo idll I IT do p 120) 
ou nuin M mdll I 11 li p 1 ) 
IKpUchnuaegaua L U lo p 113) 
Iiupreaalona of bonn anar nIU omlthli, 
(W B K H«Pi II Nt Ml 111 ( so 
Pino \ 1 vli I 210) 
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Antli ua I ifl liiii !■ H (clo p IID 
ChuniEn TtArrattl T II (do p IIJ) 
iHOoaiiii e strata h U plo p 120) 
Otoxoum Moodll L U (dn p lit) 
Maoioi t«n\n vulg ina b U ( to p 129) 
<U^ arlLaua L II (11 p 129) 
Bhcparilnpolmlpij T II (do p HI) 
IdfUDculIpLalatiu 1 II (d i pit. 
Belenlshniia lalcatiii L II (du p IJl) 

bru\ luai uluH > 11 (do p 

lU 

lloplk hnm polodni* p II (do p 126) 
UolLora taudala L n (do p 141) 


Ilvli uis anjpilnea E n (do p Ul) 
FTOoampe ar(.ta 1 II (do p 142) 
omata F II (do, p 141) 
Harpagopiu daliliia E U (do p 148) 
Blftin,iiUpea arotopondruldtnia £ U (do 

I 1.1) 

Hunt ollLhnuahorRDa F n ( lo p IMj 
C ipoaa trliLiiila I II (do p 1 J) 
LulsulciM Manhl r II ( lo p 160} 

liiU.rinLdiua ] II (1. p 101) 
I iiiauk ua mlniiliu E 11 (di p 1(1) 

C loloulailiu rotrahena F H (1. p ICl) 
matfoua F U (do p ](I) 


Near tbe top, at tlie Lily Pond Quarry, on R Field 8 farm, In Gill 


near Turner’s Falls, :&LMa 
Acanthkhniiaalternaiu F n (Sup p 14) 
aiiiiulueua L H (d i p II) 
tnliniarla 1 H do p 1 ) 
Copeza iro|lii4aata b II (du p II) 
lomtabi I )I (do p 10 
Ooiiopsi 1 lui (iirtiiH K H (lo p ir) 
Ilarpti ua (apillarla F II (do p IS) 
Mgltlorlua olteraana E II (du i K) 
lllaiik Ilk un lulatua h II (do i>p V 60 

Bnulu/uiiiii hlBOnlenm F II (lo p 24) 
appcosluuUum b U (do p 

Bioutozotun mlDusaalam E U (leh p 
(U 

Btumozoum tiibaraium F K (do p 6b) 
PlealMTilainlmbllla E II (do p i«) 
Anlsupiu Dowi isjius I II (Sup p 44) 
gracIlU £ U (loIi p IQ) 
Orallatrr nrinnauk E II (do p 78) 
ArRo/ouni dui«rtdi^t>tam b U (do 
P «) 

AiForoiiin poildlgltatnni B II (do p Q) 
Trldontlpu ektanlior F H (do p M) 
uncua E II (do p 92) 
aiKantllhcrtnm oaudstum, E II (do p 
Ml 

OlgantlthGiiuiii minus E H (do p 96) 
Kjrpliepua Fleldl E U (do p 91) 
Corripi 1 IsoortobleDS E II (do pM) 
TonodaotjluB oaudatus k. U (do , p M) 
Apadohnua UrauiDogona E U (do p 
KM) 

Flsalonila quadmpes, E. n (do, p IIB) 


lliMoniiapiIulatua ] U (In j 104 
Urthodactlliia llorirrnia f II (do p 114 
IntTOTcrgena 1 H (do j 

IJ4) 

Onhodart)lai Oixiloquia 1 JI (di,p 

ATaclinlobnnadFhlwK.ia ] II (do ) 117) 
MaurroiAeriia dlvorlcaoh I H ( lo i 149) 
* fpvillllta E II (dn | 180) 
I bcirotbtroldm jllulatiu 1 It (do p 
131) 

asltstor (undAtus r II (di p IW) 

C h(lnnoldi.a liiocdeiia > It (do i 140) 
lleloom aiiriieiia I II (do p 141) 
ongiiluea ] H (do , p 141) 
bxooaiDpc orcts b H (do,). 142) 

1 tlllctmua onmnslua 1 >1 (do p 146) 
triawrn) hua L 11 (do p 140) 
• ifeollDJilua P H (Sop | 66) 
liydrofliomua b U (Ich p 

IM) 

Acaiithlcbnus ouisorlua E II (do p IBl) 
isUatorlua, E H (do p 

Aouitblc.bnas tsidlgiadua, E E (do p 
161) 

BUbnoUpes eUehlatotstus, E H (do , p 
164) 

Heispodlobinis msEnos E H (do, p 
1«) 

CoPblea sreblmedso, F B (do, p 163) 
HlljllOlUlQA (do p 162) 

taidlgradiia(do,p 163) 


Near the top, on Field’s flsnn, In Qill, near Tnnier’e Falla, Mass . 


Plant ten Ibat kmi (Hltotao lohn, p 170) 
PlatyptamsdlgttliiBda E. H ^lob, p 09) 
Apatlohnos bellua B U (do p 101) 
PleotraptMoa tnalUa B H. (do , p US). 
OnliadaotrUitllnwrii,B H (do,p 116) 
BMnodaotrlas ourratua, B H (do, p 117) 


Baitalof Upedotua, K H (T) (do p 137) 
Hamlpaa dldaatrlns E H (do p 160) 
Oouoiaoldea larroUa, 1 B (do p 161} 
Kftmullpaa laqwatiiB, E H (do p 168). 
BlftaeoUps tuboonlatiia, B. B (do, p 
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(jrammrpai erl^mahii E H (1o p IjT) 
unonllnatiu EH I) p 

Iji.) 

LIH f,ra|hua tlernglyihk M h II (lo 
P 1 «) 


lllhai,ri|h IS criiK lU Ih EH Ij p 
1» 

(o III hnu ai f, II a s > H 1 ill) 
»|liitnt| laliTvilla V 11 ( I 111 


Near the top in Field a orchard In (lill near 1 urncr a Falls Moss 
Anliuputgnu.illii F II (Ich l C2) Htrallia ■ latiu E U (do ] UV 

Near the top at the quarry near Uoawoll Field ■ house in Gill Mass 
Vnamoepua major E II (Tch p B') 

Frobably in tho Nornstown abales atSouthbiiry Conn 
I ret Irunk (llilchcuck Ilo| llMI p la) t lU | ler a kra 111 I II II V vl rry 
Mon xlv I j ) 


Qwtnsdd Buai,eh 


Towards the bottom at Cgypt N C 

Act Mtlohidea l<KyplUGu« Pmmoni (Font Mon t 1 p 9S) 

lowards tbe bottom in the Deep Hirer coal field N C 
Acr ntichl lea prtneapa ^bcnk(*) (loot Ilct)oco|hal uclrRuui Lei 1y lo | J I 
Mon il I BJ) helolun arulii iii sis Fiiii lo i SI 

1 anuakgui m)(|s Cnja. (Cope N C prlaeua Lully (do p iM) 

(iu)l lUp Hi d App ) A.) 

Towards tbe bottom in the Dan Hirer coal field N C 
Cbiilnleili Milnitarl flrhlnipirl’) (!■ jiit EMberlaomti Lea(T R Jonesieol Mas 
Mod vl p B9) vII isu p as ) 

nehMlun lAall Finn (Cope h t Oeol 
Kep 18 S App p S ) 

Towards the bottom in Xorth Carolina 
SqaUcluii] Bo^onl bchlxuper(K'(»nt M o HphpnnzftinltM Ro^nlaniu Fo t ( io p 
Vl p SB) 98) 

Towards tbe bottom (T) in Moore county M C 

Belodon Caislinleoali Emm (Copi N C Haloduo piiwus IaI ly (di p SI 
Hep 187B \p| p H) 

Towards the bottom (t) In Montgomery county, M C 

Belodon prlKiu Lsldy (Cope M C Rep 18*5 App p Ml 

Towards tbe botto n (T) In Anson county, N C 

Belodon CaioUDlendi kmm (Cope N C Rap IB'S App | SI) 


Towards tbe bottom, at Clorer Hill, Va 
MohlBDDeura planloostata Rofen (Font 
Mon Tl p IS) 

BohlBneuiB (T) (1 ipsolmeD) (do p IS) 
VlTglnleui* Font (do p le) 


roatlchldeemlciophylliii Font (lo 


Font, (do p 8S) 


t (do I Fbnl (do p 46) 

Astticoarpaiplalyiaalils Font. (lo p 47) 
penUoarps Font (da p 48) 
CladopbMde ovau Font (ao p Bl) 

; sKuii 14ft 9 A FunraB jn«a 1ft, 1804 
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r ladopblcl [■uilritiihjIlH I n( (do p rur ihilliiiu In i iiiaIo Font (do p ri) 
A ((enophjilum IniiiLaliun Font (do i 

flHdoi blctili papu lowbllblensla Font (do I Jj 

1 42 riennphNllum gnndlfuUun] Font (to p 

L0UFhOplerl( VliFinlenali FoAl (do p 7«> 

Ml CIi IHI hjlhiin klminteum Font (do p 

CUthroptcrli platj|h\lla Tnr FSpvim 

Sapona (do p AS lodn/niiilUt Lmiiioiisi Font ido p *S) 

FseudodnniEoiMli ratU iilnta >tnt (lo p ttnulstrlalua Ru(, (d p'l) 

At I Splicno/aiiilun Uogenlaoiu Font (do p 

I>ciil idan loiili ncrttna lout (do p M 

Ml BakiamnUitl la Font lo p SS) 

Ha(,Lnoi ten« rboir 1u ( ) (1> p rsi Ludeltinuiii 1 ronn (lo ] 111 

Dlcninoi tLil*! Hiar (1(1 | Ad) 

Towards iho boltom, At Midlolhian, Va 
Aitcrociri III Mn,iiiiiiiiik F nt (Frnt CtLOipliyllum taiinnin T ind 11 (lo p 
Mon \1 1 45) fS) 

IMendodBU toi Its rollciiintii Font (do p TVidn/ninllu tenulitnatui Bot.trs (In | 
AU 7*1) 

Ftoroi hjlliim afflno NatUirsI (In p AT) 

Towards the bottom, at Gowry ahaO near Midlotliiao Va 

Acruatubi Its llmuffiari IliiK Binib (Font llutciuddm liiilbttui Hunb (lo pH) 
Mon tl p .S) /ainltAtrobui tirrinleuiu Font (do p 

AitmtiLbidci Tbombirillni Font (<U> p s>) 

J I 

1 owarda the bottom at Black Iliath, Va 

AcnutlLbldei llnnaxcruliui Hunb (Font Mod \l i 2S) 

Tosiardsthe bottom at Aaplnwall abaft, at Manakin near Dover Va 
Equlscliin KogenJ W.hiinper(Font Mon Pioopterik mrinen Is Font (lo p 42) 
tl p 11) Clalophlebliauhlalrata Font (do p 42) 

AlUniCarpui MiFlnleniii Font (do p Lonchoi krli MiglulonilB IiHit (do p 
43) Al) 

Totsarda the bottom, at Carbon Hill, Yc 
SchlioneniB planloosuta Kog (Font CladopblebU aurlcnlala Font (do p AO) 
Mon \1 p lA) IMeudodanivoinla ntlculata Font (do p 

AoKKtlctaldei TbomtdlbUim Font (do p AO) 

sj) Cbnopbjlluni Biaunlannia var a, 

MerlenildosbuUatna Dnnb (do,p SO) Ooepp (do p 7S) 

Aitcnxarpoi Vliilnlenilf, Font (do p PodoaamltaitFnnUtilatns Rog (do p 70) 
40) Baleim multlBda Font (do p 88) 

Peoopteni rarlnerrte Font (do p 4S) 

Towards the bottom, at Deep Run, Va 

Fodoaunltei lenolatilatui Bog (Font, Mon rl p Tt) 

Towards the bottom. In the Richmond basin, Va , 

Gateptoiw padlU, J n R (Nawb Mon. Dlotyoprie macruia Bit (do p 11) 
zlT p II) iMbyptanuOTitui W C R (do p 11) 

Tosrarde the bottom, in the FarmrUle, Cumberland county, Va, area 
Bqulaatnm Boganl BLlilmpaT(FaiiL Moo Fodosamltes tannlMrlstiu Bog (do p. 

Tl. P U) 70) 

ptaiophFUam dsoumatum, Entnons (do, Cbalroltpla Milnitoil, Beblmper (do p. 
p AT) 80) 

BanilnalmD (T) (do, p 90) 



Errata. 


Please insert the two following lists of fosoll^ nt the drat 
break on page 209 : 

Towards the bottom, about two miles north of wcat of EiulgsTUIe, 
York Count;, Pa. 

Bslodon Prlfiriu, Lsutr (Cbiw, APS ririaraaunu Veatleisiin^, Cupe (ito, t< 
Prw, tm, voi xsiii, p sea) sm ) 

BslodonCan>Ilnnuls,Xnimons(<lo ,p.MS) Palnoclunus apialarbUnus ('opc (do, p 
Mvasauios FisaBrlaniu.Cope (do.,p 4M). Ml) 

Sncliopilon cypbodon, Oope (do, p. 404) Thceodontnasunu glhblden*, Cope (do., p 
" anUeodos, Cope (do, p 404 ) 404) 

Towards the bottom, foar miles “eastward ’’ from the Goldalwro (basil 
footprints, York C>o„ Ps ■ 

Ranuiliu mganiis Wanner (Fa Gaol nep, 1B8T, p. Si) 

On page 212, eight lines fhrm the top, instead of “ Rending ’’ 
read I^ntuylmma. 

On page 214, seven lines fWiin the top, instead of “ bottom ” 
read top. 
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Towards the bnltoia In the nanovtr conuty Va ares 

Eq u<itum nogum s liiiiipLr Hont M i Clal ] I l(.U4 r lintlol i I )i t rio | 

VI P 12) 

VatDtaiiii plerfk magnlfalut Vlilmitr < ]<>alltc.v teiiuiii rvln Fbi t ( lo | v) 

((k p 0) 

Near thi bnltom near Darham C onn 
UajLra MQustorlaiia Lnh Nuab M n T«h)|t nis iicr pt r i Novi I i 

xU p M) 

Schiiinium |Iuil oatata Kogen (1o p J iloplLnis ten ilcryn Vg (I | 01 


Fachiphylluinliviir bum NeuI (Nt *1 fatoptcf nl«. 1( 111 tgert ii 1 i 1 


Mon vlv p NO) gruliv ) II R 1 1 

UbnanltevIiUrr Mapnila d> | SO) i fr Nov) (1 p 7 



J4) l)i|lurialouglLHi1Uuii NevI (1u | 4 


Near the bottom at MiJdli.flcld Conn 
lacbipteniaoiatUB W L It (Vcwl M n ilr nl >o< i gi,uk.um F II Nil pi 

xlv p . ) I hi p 21 

iBChjpterus rultiia Ag (1o p 91) FI vion b 11 il |a.<. F II (M i | 10 

lypi lUigraLiliv F H Iv i 1) 

Near the bottom at Middlbtowii (west of the village) Conn 
huodl uuletermiml (Uitchi tail | Aniso) uliew \a uv F II I h p 61) 

4 1) gli Ip. h H (do I 

CatopteruvgrecIlU J U B (NlvI Mod C)ilnim.raUurraltl 1 II ) lo | II ) 

xlv I i ) Cuiiltulailoa retiabtni E 11 (1 ) 

Cat (Ur uangulllUbrmla W C H ( ) (do 1)9) 

I M) 

Near the bottom at Westflcld Conn 
iH-hiiteniaovatai W ( U (Nowl Mon Iwhyptcruaiarviia W ( R (*) (11. i 1 ) 
XIV p i ) Catoplir la augullUbrmbi W C It () (lu 

laehiiCenu (bltua Ag (do p 94) P 62) 

Near the bottom at the Cove m Wetherafleld Conn 


Faoold imdttvrmlnad (see Kltrbcook 
Maw Oool Rap 18il p UO) 

Plants unlLlenulned (do p 4al) 
Copiolliss (7) (do p 461) 

Branlosoum gigantenm E H (Suppl p 

at) 

Bronloanim mlnmonlum K S (do p 21) 
Brontoioum divarloatum > U (C II 11 
Dost NaL Hist boo xxlv p 121) 
Brootoaoum BUllmaalnm F II (do p 
121 ) 

AiBoioum dbpaildigitatam E R (Ich 
p 62) 

Aigoaoom parldlgltatom E H (do p 
M) 

Onllaloi cnnealiu (C H H Bow N H 
B , XXIV p Ul) 

(hallator leonls (do p 121] 


Cinlpeslaoertol leuv E II (I> p 12') 
Anoin lep IB onrvatDB (do pill 
I latyptema Beanlana E 11 (Iih p 89) 
leuulB B U (do 1 84) 
delliahila E U ( lo | 911 
OmltbopusgBlIlnaceua F H |di p. H7) 
graollRr F H (do p H8) 
Tridentlpeii Inalgnli E n (do | n) 
Fleottoptoniamlnltaiii(do p 100) 

ilcgani F U (C n H B 
N U n xxlv 1 II ) 

FleotToptonia graolUs E H (do p 122) 
Plstroptema llncanv F H (SoppI p T) 
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Trlhainiu iiiuiniiiJ C II H (ilo p ISUI 
Trln II ipiu iLptodactylui F II (lobn p 
111 ) 

linn Ldact) III! a up (( II H H N It 
b zzU p 122) 

1 \ pr I lu abiionnla F TI (do p 122) 
Conipilthum n «p (do p l> ) 
Ancimpubheteiwlltiu P H (lota p Ui) 
Acmiithlrhnm lunniluii, K U (do p 
1«) 

AianthlchiimriinorliuiBr Inlliicaru L 
U (do p laj) 


iLanitalrlinui pumurlm lar alatiu F U 
(d» p isv) 

toDopaulilei larialli P U (Jch p 1U) 

I nIaulriM mlnutm (( U K B N H M 
xxh p 122) 

BiniUm (do p 12>) 
lrl«iliiia(do p 1^) 

OorhliUiiilu, 3 ap (lu | 12^) 

Saipllarlui. aud oilier (botmarlu (do p 
122) 


Near Ike bottom at MiUlnLaque Falls, in West Bpringfleld, Mass 

Pootmarka (Ultobcock Mam Geul Rep 18(1 p 4o0) 

Near ike bottom, at West Bprlnglleld, Mass 

Ckipiolltet ) (lUtohuoak Maes Ciu>1 Hip 1811 p 481) 


Near Die bottom, in southeaatera Northaiuplon Mass 
Anlwpui grai Ilia P H (Irh p 02) Bnmtoaouin laodai t)1um B II (do p 

Hruiilonuin mliiuBLuIutn E U (do p 70) 

U) Breotoaoum Klsanleuin I H (Blip 1,21) 

Droatozaum ezaerttim P R (do p <~) approxlinatum B TI (do i 

valldoin E II (do p SH) 24) 

Edllliaaiiluiii £ U (do p Jrldeiitipea iURena P R (kh r HO) 
rv) iDtlHnla > U (do p Jl) 

raUmupudarU )■ H (do p 12 ) 


Near the bottom in South Uadlej, Moss 

Anlaopua giactlia, E H (loh p 82) Qiallalor lonuia P H (do p 73) 

Bruotozoum BUUinanluia E H (do p BB) aracUllniua P H (do p 71] 

taudactikun E U (do p 70) BatrarhMdeznldtSoana E U (do p 12S) 
arallator ounorlua E U (do p 73) 

Near the bottom In the north part of South Hadley, Mass 
Anlaopua Dewcjaqm B H (Hup p 48) Botiachuldoz iildlBcaiiz (do p 121) 
nranlaaoum zlfianleuin P H (Sup p 24) Otozoum MuodU P H (do p 120) 
(iiallator oonealua B U (loh p 7o) 


Near the bottom, at Whitmore's Ferry, In Banderland, Mass 
Planta (Ultolia Maaa Oeol Rep, 18U, p IMobyphirlluiii itmllo Newb ido p zxll) 
4fi0) lacbyptens oxatm W C K (do, p 37) 

■ (do p 4M) • Manbll, W I R (do p 29) 

leum planloosUta, Roa (Mewb, AgamlzU W I R (do p 10) 

aaun ktv p 12) ■ parrua, W C R (do p 46) 

Claihroptcila platipbrila Rrang (do p ' latoz J HR (do, p 48) 

34) hmulosps As (do, 11 x, xlt) 


Near the bottom, at MarUi'i qoury. In the aonthwest part of MonUgue. 

Maas 

Antlobelropuz pnolstiis E H (Sap, p KQ TrUentlpes Insisiils, S H (do, p 91) 
Tridentipea eleemne E H (do p W) (Tblmaia Bsiattl, E. H (T) (do, p. US) 


Near the bottom, at two miles south of Turner’i Falla, In Montague, 

Ham. 

Tildsntlpaielsiaiiz E H (loh p 30) 


Near the bottom. In MonUgim, Maaa 

ClaUuoptitls, obaauta (Bent, Hoa rl, p IS) 
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Near the bottom, in the north part of Montague Mass 

TrldLatipemlckU H !■ H (Ich p <IU) 

Near the bottom at the Horse Race in Oill Moss 
Broiili (oam elkti leum 1< U (>Mp i 21) On lih | uimlllniu.i - I n (1 p N ) 

approxlmatum b U (li r Irtlinliiicsli (.uiii !■ II In [ '<J) 

») Llogni* I H to I « I 

Argtuium partdlRttatiun 1< It (Icb p li hIkoIs h H I | 1 

h ) H I tkliniu L luntt I i A 

Near the bottom Id Gill Mass 

Dlotjophyllum or ( am| for oris (Font Mm tl p 4) 

Bomowbero near iIil bottom at Bpnngflcid Maas 
Anohluurui pt tysiliu (Uitcbcock Buip < 0 |rIIto() (mtchi. Mau> r Lot R[ 
lihu 1%S p J9 ant Manh Am ISIl i I t) 

Tour <s.i uxvii p 3.12 IHStt) 

Somewhere near the bottom one mile south of Chicopee, on the rtiiul 
to Bpnngfleld Mass 

Aoe)m| IS (Saiimldk-bnltcs) hctenirlltiia Ileclroi tsma(Maunnichnlks) minltani 
b U (lau p 4'U) F If (1841 p 48 

P lemarebusklRSa K II (Id I ION) 

Somewhere near the bottom at Chicopee Mass 

Plant n^mbtlui, Lomanta (llltcbe Rep 1841 p 4)0) 

Somewhere near the bottom at South Hadley Falls Mass 
Plant undtlermlned (Ultcho Maas Bep Harpaxopus dublus t K ( ) (Icb p 148) 

1841 p 4V4) Flsbea (Nawl Uoo xlv p .1) 

Towards the bottom at Chicopee Palls Mass 
Plant perhapa a Fucoll (lUtoha Has Airox urn Rodneldlan im I< n (Ich p 
Bap 1841 p 46S) 82) 

Foi tmarlu (do p 4M) Argoannin dispart llsltolum t U (Ilb 

pjonodout Osh luoih (do p 480) p 82) 

Areutio)boruaCbloopensla Nenb (5«wb OniUbopua gaUlniat x F II (do p ST) 

Hoe xlr f 0) 1 ol«inBn,biai gtsaa E 11 (1 ( 10<) 

Towards the bottom at Elliugtong N C 

IicropterlaUaniterl acbeakCFont Hoe t belrolopla Hiinateri Bchlmper (dt p 

il p 102) 108) 

Laccor terta elogaiu Pnal (do p 102) Equlactum BogenI Bchlmper ( b f IU9) 

Loeebopterts obtongoa mimoiia (do p I\>d(nsmltcs Bmmnn^l Fimt (do p ill) 

101) Ileropbrllum deonaatum Fminoiia (do 

Bagenopterla rbolfblla (do p 104) p 111) 

Atroallfbldsa rhombUbllna Font (do p Faendodanieoiials rcttculata Font (do p 
106) 118} 

Pallaiya dlflhia Emmons (do p 107) Ctsnoidirllum tfpe <>f lm)>rloatum (do 

P U*) 

Below the middle, at KIlnesTllIe, M J 

lAmelUbiaDch nndetarmlnsd (N J Ged Cypito (do p 30) 

Rap 1888 p SB) BahetU(dD p dQ) 

Near the middle, at Manobester, Cottn 

Anoblaatims Harsh (An Jonr Bd IBM xxxTtl p 331) 

A.boat the middle, at Haywood, N 0 

OUdapUsUsobtaaUoba Andms (I) (FooL, ■ OteDopbrllnm Biaonlaaum tbi 0 Ooepp 
Mon Tl, pl UB) (do , p 113) 
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Ferhapi about the middle, at 4ve mtlea north of Haywood, N C 

Balum muUlflla Font (tunt Moo ti i IIS) 

Perhaps abont the middle, at Mouse’s quarry on the Maw river, N C 

rtenophylliim rininniiil Fint (Font, Pterophyllum ipatulatum Font (lo p 
Moil Tl p 113) 114) 

CtenopbyUam Ilnean Font (do p U4) Zamlihtmbiu Fmmonil Font (') (d i p 
117) 

At about 1500 feet below the top at the south entrance of the Heading 
railroad tunnel, near Fhmnlzvtlle Pa 
Plants(II r SLiante 1831 \ol 111 

p 2J3) 

Uiilo Zspeolsa (d i | 29 ) 

Marina lamallibnii bs J «po4lM (do p. 

2S5) 

At about 1000 feet below the top, m the Reading railroad tunnel, 
near Phmalwille, Pa 
Estherla ITliiiltl T Rup Jonas (Oeol 
Mac Ull till p SI) 

IxIbartaLcurUII I Rup Jonas RedS S of 
Bucksiotinly Pa (do ismiiil p 8a>) 

Ganoid flsboB (Teldy A N M Proa IfU, 

Apr S) 

riepsysaunis (^) toctb (do do) (Tlicso 
are Bolodon beth aoeoidlnc to (ope ) 
t urydotus setridcni (do do) 

Compiotaunu(*) (do do) 

> apcior durut (( o])). do In'S p 21B and 
A I B Trans 18f8 xli p JS) 

Iklodon CarolinlensU Fuiiu (Cope X P 
B Proo 18M axlll p 403) 

Belodon leptunu Cope (APB Trans 
1W8 zlv p W) 

Rhabdopelix lonbisplnls Cope (T) (do p 
174) 

Dloynodon ranwrinns (do J3J) 

Bstrsitalan lrac)is (Cope do p 342) 

Copralltea (WtaeoUey A N 8 Pnx, 18H 

P 110) 

At abont 1000 feet below the top, near Yerkea Station, Montgomery 
county. Pa 

Uadlolepla elesana Emm (Leldy A N 8 Proa, UTS, May ( p 81) 

At about 1000 feet below the top, at the Qwynedd tunnel, Montgomery 
oonnty. Pa 

Cypris (Lotdy, Ac Nat Bd Pioa, 1807, RbabdopeUz loncispinis, (tops (APS 
Jane 18) Trana 1868 z1t,p 174) 

Batmohlan(r) bones and teeth (do, do) TuiKodiit aontus, I«ldj (A N 8 Proa 
Radlolapls speclasns Emm (Lea do, m7, June, p U7) 

1867, July 7) 

Eurydoras serrldmii (7) (Letdy, do, 18se, 

Apr 6) 


Ilmnliia(S)(do p 110) 

F fulsctum PoUimnare Brg (do p 1101 
Pu nnaniiU-slunglfl llus I mm (do p 110) 
OymnnosulUB alteniatus Iioui (1u p 
110) 

Flr(ones(Lea V J 8 I8sr ziil p 1J3) 
(alamltcspuiKlata (do p 1231 
Dlrtyocanlnsstrlatiis (do p 13d) 

Ertbina ovate lea (Wheatley VMS 
Pwo, 1881 Vol zzzU p 44) 

IstberlA perVB Loi(do p 43) 

Cypris 2spe(les(do p 43) 

Myaotles Pennsylvenicus Conrad (A M 8 
Proc 1867 p Bb) 

RadliaeplsBpealasus,]‘mm (Isa do,lW 
Julj 7) 

CentLmodon anlcstos Lea (do lHBS,Uar 
P 77) 

(heUebnus Wymanlanuv Lae (do p 77) 
(atoptsTnsgTariln Bsdf (Wheatley, A J 
8 18bl p 41) 


Oonolil flsh (do p 2361 
Saurian (7) (do p 293) 
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Towards the top, " 8000 feet or more above the ctial meoaurcH ’ at Lock 
vllle, Chalhaui county N C 

Hatienoptcrlg rh iltolla (Font, Mon xit p Ft r ■ icllnnlum 1 mm (1) p 

J(MI 111 

Fall»\a Braiiiill 1 nOl (do p lu') /anilutrobii- Vuimonsi I'liiit O’) ( bi i 

C lieirole] is UUiulcrt ScUlmi.er (Ip 11" 

lOH Ottzamltcs Cnnlliirnsls I ul (dc i 

Cjcalltc* nocmirl Schtiikr*) (do p 117 

1011 AniiKsinan < 1 I H") 

Cjcaditcii liniproUni Emm (*) (1 j p Anmcantia c Hroliueiisls F ml (di J 
no llJ) 

Townrdstliotop at Ketch'a mills intbecastpartof East Windsor Cann 

Boneii uiidotennlnod (IlltdiL Has* 4 «ol Hci IMl i ■n-l) 

Towards the top, at Ellington (Ct ) 

llonLH undotormliiod (llltclu. Mom rcol Kii lHI |i 'MM) 

Perhaps tovraids the top at Amherst Moss 

Fl«hei(Newb Mon nlv j 21) 

Towards the top, at Washington's Crossing, N T 

lAlli«na(V J Gaol Hop IHfS p V) llshcs(lo j 80) 

^ cry near the top, at Tumble Station N J 

Footmark! (Nason N J Geol Be|> l<«s i 0) 

Lanbdalv Shaibb 

Towards the bottom, at Little Falls and Pleasantdale, X J 

Hants abundant (Nason N J Oeol Re) isso | 22) 

Towards the boltom. near FelUllle, K J 

rypils(*) (Nsson N J Geol Urp 1188 p 22) 

Towards the bottom, at Fielda’ copper mine near WarrenTille, and 
near Plainfield X J 

Estherls (Nason N J Goal Rep 1888 p Fishes (do i [ 29 80) 

80) 

Towards the bottom, near Washinglonville, X J 

PlanU (boson N J Geol Bap 1818 ] r) 

Towards the bottom, near MartlneTlIle, N J 

Tree tranks amt Osnii (boson N J Oenl Bep 1888 p 27) 

Towards the bottom, near Plackamln, X J 

Plonu (Nason N J Oeel Bap 1888 p ZJ) 

About the middle, neer Xew Provideiice, X J 

Plants (Nsson N J Geol Bep, 1888 p 28) 

About the middle, near Whitehall, N J 
TrMentlpes Ingrais, E H (C H H , Bosk Brontasoum BUllmanlum F 11 (do p 
Boc N Hist, xzlr p ISS) I2Z) 

BmUoraum (tBsmanm, O U H (iio,p Qrallmor Eormosus E n (do p 122) 

IS) GimllatorpaimUelas F H (do p 122) 

Bnmtonnm ndnanenliiin, B H (do, p. onnorlus E H (do p 122) 

U3) AnounpuslnteriDedlns, E H ido, p 122) 
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ApaUehnm enisiii ( n 1[ (to p 1*”) Bionkooum dlv irioatum & n (to p 

Anulo) n u gnuiUb E H (do p I 2) KG) 

Bnutoroum boda tjl i i (( nok N J 
tieol Rai 1888 p 06) 

Toward* the top at Pompton ftarnace N J 

lochiiter H A«ulill W ( K (Nawb Ifon xir i 80) 

Perhapa towards the bottom ooe mile aouth of Goldsboro York 
county Pa 

Bomilu rigoBoi ttuiiar (A Wanner Bnutnronm SllUmanlum E U Jo i 
Pa a ol Ut)[ 1687 I .7) liS) 

A(ga(lo p 21 ) A ilalcbQ ugraollb E H (to | PS) 

A loin E| ae vra llllmu* r II H (Boat 
Nut U11 I roc xxlv p U) 


PBBkaaiR Sbai ss 

Near the bottom at Smith Clark a quarry near Mllfoid N J 
Palao)h](nia IliiaLlfonab U C Lewb PolomanhiuRltaa L H (do i 122) 

(V N 16 I'ror Not isn i VS) Argun im dbiiarldlgllatum I U do p 

BLbJn eim ilanlcoatata Itog (Newl IXt 

M II alT I II) Otoeoimparrum C H II (do i I'’2) 

hqubetum Rogrnl Soblmper (do p 88) lnbilo i* magi ui C II 11 (d p 1 2) 

ChelroleiUMIniieri 6illm|ier(d | 8J) fiagUtarlv* (do | 122 

( bUuoitarb]lalyrbylla Big (I p Jl Bionto/oum bodact] lum T H (l-yennai 

Grallator | irallelua b U (( II II Boat Ac Nat Bel Prot lHt» p 82) 

Nat Hbt hoc zalr r 1 2) QiaJIalor teiin a > U ( lo ) 8 ) 

Ctallatorc ncalw Ilanau(d p 12 ) Anommi us minor E 11 (do i ir>) 
graollb I II 11 (do 122) Uarpagoi lu dnblua P U (do p IP) 

(^Oinibrlclui u 1 gens C U It (do | Unla ileus monbl E U (do t 82) 

122) mlnutna 1 H (do p 32) 

Near the bottom at Boouton N J 

laobypteiuaoTStua W C H (Nawb Uon laabyptemi maoioptorua W C R (d) PI 
ziT p 7) zU) 

InbyitcTusAgiaalill W t H (do p 80) lachyitems |«rrus W C R (*) (do p 
tan deet" Ag (to | M) 48) 

Diltu Ag (do p 81) Iscbyitenia tlgas Newb (lo PI zIt) 

robustua Newb (to p 87) (atuptarusparvulua W r B (do p 6l) 

elagani, Nawb (do | r) gracllla J M B (lo p 88) 

alatua Nawb (do i 28) Dt| luma longwaudatUi Newb (do p 74) 

mjdestua Newb (do | 98) Brooloaonm aiirozlmatom L H H 
Ipnthmlaiia Newb (lo p 88) (BeW Nat Ubt Boo zzlv p 123) 

Uneatos Newb (do p 41) UnUalor Bamoaua S H (da p 128) 

lowardi the bottom, at New Yemoo N J 

Footmarks Imperfbot (cook N J Oool Rap 1B88 p 8B) 


Norbibtowii Hhalsb 

About 0000 (bet aboTo tbe bottom in Upper MlKbrd townatalp, Lebigb 
connty. Pa 

CMtayaaiiraa Panaaylranloa Us (Ua A N B. JOnr 1888 p iM) 
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Theie lists probably show asllsflictorlly that ihoro Is no serious paloon- 
tolofloal obstsrle to arceptlng the views here set forth in regard to the 
New Ued; certainly none to compare in sorlonsness with the obsUitles 
that were boldly overridden repeatedly In making the Portland and Nea - 
ark fossils Trianic. 

Although the account Just given puts quite another face upon the New 
Red with the unquestionably great thickness In Pennsyltaula, and the 
partly conjectural, but quite harmonlonsly correspoudlng, condition of 
the beds In other States, yet It la clear that what Is most oxtruonUnary 
about the present views, so far as they are speculative. Is that, for New 
lied speculations, they are so little extraoidlnary, su fiee from extrava¬ 
gance, so natural, probable and simple, yet so fhlly capable of rsplalning 
all the observed facta. It is seen that, although the Now Red beds do not 
everywhere exist In the same completeness as in Montgomery county, 
yet that certain portions are pretty fully represented In distant Hlates, the 
lower third In Connecticut, the lower half In Northeastern New Jersey, 
and the lower portions and upper portions In separate basins In Virginia. 
It Is fhrther plain that almost all. If not quite all, the fossils from which 
the Ultaetic, or Trlasslc, or Jurassic age of our New Ued has been 
inferred, come ftom the Gwynedd shales alone , and that the few fossils 
from other parts of the whole New Red series have either been useless us 
lodlcalloDi of age or have been flatly disregarded. Hence It la not 
Improbable that the Norrletown ahalee, with the great calainite near 
Doylealown, the apparent Lepldodendron at Newark and Belleville, aud 
the Palsophycue at Portland, may after all prove to be at least as old as 
the Permian. It seoms, Indeed, highly probable that the well ascertained 
great thickness of 97,000 feet in Montgomery county should represent 
more than one limited paleontological period, and not only that It should 
iuolude the Permlau, hut that the very extensive upper third of that 
space, hitherto almost devoid of repotted fueells, should turn out to be 
much newer than the Triaula Those upper beds have also shown here 
and there Imperfbct fossil traces, and as there are occasional beda of green 
shales among the predominant red ones, there Is reason to hope that more 
abundant and perfect foeslle may some day be found. 

Am for the tiap^ it seems impossible to donbt any longer that all the 
coulbnnabla trap aheeti are overflows contemporaneous with the fedl- 
mentary beds, and not subaequeni intraslons 

It Is flmhermore at any rate evident that thoroughly geological meth¬ 
ods, as distinguished from purely paleontological ones, are of great 
Importance In working out the geology, that la, the ilructure, the cross- 
aectlona, the oolumnar leotloa and the ontcrope of any region, but eape- 
dally of one where foaelli are scarce, and that the topography Is extremely 
uaeful as an aM to undefitandlng the geology. 


FBOO. xmm raiuw. aoo. xiini. 141. 9 b. nnrraD 1894. 



216 




Rtmarkt on. Mr Ljfman’t Rip*r. 

By Dr Ptriifor Frater. 

The paper of Mr Lyman )i antonlablnx In ihe fact tliat It doei not 
mention tbe aoven yean' iroik by the Second Geological Surrey of Penn- 
•ylvania on the Now Red in York, Adami, Cumberland and Lancaeler 
coanlies, althougli tbe method Ite advocatea was the very method there 
adopted, viz , the careful topographical and geographical plotting of the 
region and the accnrate location of every dip. There la neither Juatice 
nor expediency in Ignoring yearaof woik by a colleague, eapeclally when 
one ocouplea a quaal dlrectoraliip of the Survey under whoae auaplcea the 
work waa done 

From the aectlon acroaa tbe connllaa of York and Adama, from the 
town of York to UlUaburg, made in 1875, careful deacrlptlona of the 
aucceulve beda were made, aa well as noire of their dip, and fn>m these 
data a column waa conatructod for oorrelatlon with the columns of the 
Peroilan, Trlasslc and Jurassic in England and In Germany In a paper 
contiibnted to Vol v. Tram Jtmrtfan ImtituU of Mining Mnqinetrt, 
founded on the work done In 1674 In Southeast Pennaylvaola, It was ang- 
grsted that tbe basal conglomerate of the Mow Red might find Its ana¬ 
logue In tbe magnesian limestone of England and tbe Zechatein of Oer 
many, both of whioh represent tbe top of the Permian m the respective 
countries. 

Tbe thioknees of tbe strata calculated by n D Rogen fH>m the Yard- 
leyvIlle-Mew Hope-Attleboro’ section, and confirmed by the writer, was 
61,600 feet, or 16 75 kilometers, but neither Prof Rogen nor Ihe speaker 
believed that this repreeentod the actual state of the case It was stated 
that the Mew Red seemed to extend from some point In tbe Permian, at 
least, to the base of the Lias, incindlng all tbe rocks attributed to the 
Trias and the beds below It, except tbe lower Rothllegendea of the Ger. 
man ecale. 

It is added. In the same paper, ae a matter of frequent remark that all 
tbe beda of the " Mew Red " are not red. On the contrary, perhaps one- 
half of the Whole series preeentt to tbe eye a lead-gray and drab color. 
It was suggested aa possible that the black calcareous slates of Fhmnlx- 
vllle might represent a lower horizon than tbe ooaLbearIng belt (near 
EwIngivllleTi refbrred to In tbe catalogne of specimens of Report 0, of 
York oonnty, for 187A 

With reference to the inbordinate position which paleontologloal should 
benr to stratlgraidilcnl evMenoe, the cue would seem to be not quite 
fUrly stated. If there were everywhere a oumplele oolnmn of.straU of 
which the mntnal relatians were unmistakable^ then paleontologloal evt- 
donee would be forced to conform itwlf to tbe oolnmn aa beet H might. 
Bat tha cate k like that of the relation between the latronomleal tranalt 
and the oompaaa, or the level and the barometer—the latter Is InTalnaUe 
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where the former ceanot bo employed. For CMirdlDslIon of scries In two 
dIstaQC pieces between which there is no straligrephlcel connecllon, 
peleontological evidence U the only evidence avsilublo 


On tht Lung$ of (As Ophidia. 

By Prof. B. D Copt 

(,Read b^ore (As Amenean n&otephieal Boetety, Hay 18, 1894 ) 

The condition of knowledge os to the rhemeters of the lungs of snakes 
was slatetl by Slannlus, In 1819,* as follows ^*Tbo detailed arcoiinls 
as to the single or double ohameter of the lungs leave much to be desired 
Among Ojihldia Anglostomata there possess a single sack, IChlnophls and 
all Typhlopidte which have been examined , as to the Tortricldic [Ilysl' 
id(B], there are apparently species with two lungs {T xenoptUu) [s Xen- 
optltU un<soIor1, and others with a single lung (7 tfyiaU) [ flytia $ey- 
taU] Among Eurystomuta, all the Peropoda (Boa, Python, Erjrx) 
possess apparently two lungs The Calamsrlna that have boon Investi¬ 
gated have one lung Among Colubrina and Glyphodonta, there are 
'great vailatlons. All the Ooronellw of Bchlegcl possess, according to 
Sohlegel, a single long I find the lung single in Bhathiodon tcubor 
[DatyptUit], Tropidonotvt nafrix [Jfatrix tulyririt] bos a very small 
rudiment of a second lung. Coluber IS/nlotee] taruibtlte possesses, 
according to Scblegel, the rudiment of a second lung According to the 
statement of Meckel, this rudiment Is common In Oolnber. The Xeno- 
dona have, according toSchlegel, a single lung (X ssssruiand X rkabdo- 
etpkalvi') III Heterodon I find a radlmental second lung The Lyco- 
dons, Bocordlng to Scblegel, pocsese a single lung, asalsodoPsammophle 
and Homalopels In Dtndrophii eelubrtna Scblegel found the mdlmont 
of the second lung. In DIpsas, according to Scblegel, there are varla- 
Ikma; but be staiea that D, Mvltimaeulata, D Unit and D aanulato 
[Sfhoa anaafafum], have but one lung The Aebroebordina have but 
one lung. Among llydropblda I found In three speolee of Hydropfale the 
lung sack simple. Meckel stales that Platnmn hoe a very smell rudiment 
of a second lung. Among the Fematnlng poisonous snakes there le an 
Inslgnlflcant rudiment of the second lung in the Elaplna end Crotallne, 
while the Vlperlna possese an entirely simple Inng " 

The absence of tangible external ebaraoters which fhrnlsh indications 
of afflnity in the Ophidia Is well known The Important cliaraoiera to be 
ftiond In the skeleton were mostly pointed oat by Viiller, and Dnmdrll 
and Bibron examined and utilised the ebarmeten of the dentition, The 
• PMtowit dw jwpMMeii, p. Its. 



ohnractera ilorireil from the akelelnn clolino only Ihe larger dlTlelnoa 
while lh(Me derived fWtm the teeth are tint iiifflelontlv numeroni and 
Important, with eome exceptjnna, to Indicate all of the affinities of the 
genera I thtnk I have added materlallf to the means at our disposal for 
cIsHlfylng the Ophidia, by a study of Ihe hemipenis * The criteria will 
however not be sufficient until the entlie anatomy Is worked out, and In 
the present paper I add whnt may be found by a study of the lungs. It 
seemed probable to mo that an organ which presents so mnch variation, 
as above elated by Sianniits, mnat furnish some Important clues My 
evarolnatlons emhrared about one hundred and ftfly species, which 
represent nearly all Ihe leading types The results are presenteil In the 
following pages It will be seen that they correct the statements of 
Bchlegel and Siannlus in a number of Important respects 
The snakes with rudimontnl posienor limbs (Pempoda), show In the 
chamcler of their lungs, what they show In the rudimonial limbs them¬ 
selves, and In the hemipenis, the nearest relationships to the Lacenilia 
They possess, with an exception to be noted later, two well developed 
longs, one of which Is larger than the other. The smaller lung lies to 
Ihe right side and ventrally, while the larger one lies to the left side and 
dorsally. In some species the dorsal and ventral relation It more pro¬ 
nounced than In others. In the Colubroldea the right or ventral lung Is 
generally present, but of very much reduceil proportions, the usual slxe 
being from two to flve mllllmetere In length It Is connected with the 
olher long by a foramen which perforates the tracheal cartilage at a point 
a little beyond the apex of (he heart, and opposite to the proximal part of 
the dorsal lung. It Is sometimes connected to the donal lung by a short 
tube. In which cartilaginous half rings are seen In hut two of the genera 
examined, viz , ITeierodon and Conophls The Inmen of the rudimental 
lung may be Hoed by the same reticulate structure as li seen In the dor¬ 
sal lung, or Its walle may be smooth. In some Colubroldea tbo nidi- 
menial Inng Is absent, but such epeoics aie relatively few. 

The dorsal lung may present proxlmslly alongside of the trachea an 
anrlcle or pocket, and this Is so developed In the genus Heterodon as to 
reach to the head, wlthont communication with the trachea, other Ihan 
that Aimlshed by the normal portion of the long. In the SoleDoglypha, 
wlthoat exception, Itali extension of the doiwl long le present, and extendi 
to the head, and Its Inmen to continuous with the iracbea throughout lu 
leuglh. The same struotara exists In the genera Hydrui and Hydrophls; 
and also In the peropodons genus Uagnalla, which dlflbrs besides from othsr 
Peropoda in having bat one posttraoheal lung. Finally the tracheal lung, 
as I ehall call It, to dtotlnet from the true iqng In Ptotarasand In Ohenydnis. 
In the former of theie genera the trachea to not separate from the Inmen; 
while In Oliereydrns It to dtotlncL It, however, oommonlcates with the 
oelli of which the Inng oonitou In this genns by a lerlee of ragnlarly 
plued foramina on eaoh stde. There to no Inman In the tnobenl long In 
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ChoreydniB. In Typblop* wo hnve a itlll rurllier modiflcntlnn nf’ilip 
trnobeal lung. It li without lumen, and la cnmrM)«e(1 of conrae cellanf 
different ilzoa Theae have no communication with the tnichca or lung 
that I can discover, nor any efferent orlflco It haa dhcnrrpd to me that 
Ihia structure, which extends from the heart to the throat, may not bo a 
pulmonaiy organ, 

I have referred to the dorsal and ventral pnellionaof the two lungs 
The nidlmenlal lung Is to the right of the dorsal long In the Colubrohim. 
but In the Ilyslidtc It la to the left It Is quite questionable which lung 
this mdlmont In Ihla family really repreaents. In the Typlilopldir, the 
single lung Is on ihe right side and extends from the Itpart to the liver 
It haa the position of the rudlmcntal lung of the Colubmldcs, and may 
represent It I cannot decide this question without further material. In 
GlauoonIa there Is hut one true lung, and this Is ventral In position, and 
originates to the right of the heart, so that In this genus also it may repre¬ 
sent the rudlmcntal lung of the Culubroldea. Theio Is hero no tracheal 
lung or organ * 

I now give a synopsis of the characters observed in the species ex¬ 
amined 

CATODONTA. 

Olaueonut duleit B. and Q A single elongate right lung, no rudiment 
of left lung. No tracheal lung 

BPANODONTA 

Hallow.; T A right lung which Is not 

eloogale; no rudimentsi left lung A cellular body surrounding the 
trachea, and extending fVom the heart to the throat, without lumen or 
connection wlih the trachea or lung 

The presence of the tracheal lung (T) and the ftoedom of the maxillary 
hone are points of resemblance to the Solenoglypha I 

TORTRICINA, 

Ilytiida. 

Two Innga, the ventral one to the left side of the middle line, rndl- 
mental, but lined with pulmonary tissue like the other lung, and- less 
reduced than In the Oolubroldea. 

OyWidropAis motmlata L. The right long extends only to the liver 

HyHa KytaU L. The right lung to larger. 

BMngpUda. 

RUnojAti etyrHynekvM Schn. One large left long and very small 
f8 mm.) right lung; no troche^ Htng. Oontraiy to the statement of 
Btunlus above quoted, u In Colubroldea generally. 

*Cr.m«li,JMaiMidkJrosniM]W, 111, p. tOO. FL xlvs, UA 
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A3INEA 

Peropoda 

I. Two well-doveinpod lung* ofuDequal itee , no tracbeal lung. 

Pythonidai. 

Python regiu» Blinw , P moluruo Linn , P tptloteM Lacep ; Loxoeemvi 
bieolor Cope. 

Boidit 

Xiphotoma eoninum L , Bpuratfi esnthria L , CtiUahothrut tnornalus 
Rein , Boa oonttrictor L. , BuneeUi munnut L , J£ryx Johnit Rum 

Charinida 

Bealdefl the abMoce of coronold and aupm and postorbltal bonea, thia 
family dlffera fh>m llie Bolds In ibe ftialon of the naial bonea Into a alngle 
plate. Uharina botta Blv. 

II One long wllhout rudiment of a second, a tracbeal lung eztcnd- 
Ing ffom true lung, with wbiub ll ia contlnnoua, to throat ' 

Ungualtidm. 

Ungualia maeulata DIbr , U tntlanura Uimy. 

COliOBIlOtDBA. 

I. Two well-developed but unequal functional lunga. 

Xtnopoltida. 

XenopeM* vnteolor, Relnwt. 

II One fbncUonal lung only, the right rudimental lung aometlmes 
possibly with limited fbnctlon. 

Cohiirida. 

Lyeod<»tloB. 

Lyeodon aulteut L , Boaodon i^onalit Qthr.; Urtoehu nieroUpidotito 
Pet ; atenarhina MntraUo l>. and U. 

Colubtlnm. 

Klopopt modaotuM Othr *: OorontUa ginudita Daud. i Dianodon umi- 
winahu Cope . ^imia olioatta Gray ; Buieodora bairdii Jan. ( PUyo- 
phta layi Hnbr.; BpiglottophU ptauroaliehu D. and B i Bptiotaa eoraia 
Out. ; A puUatua L.; Uoluhar guadriUnaatua Pallas: 0. obatUtua Bay , 
O. guadriataatua Holbr. ; Baseanfem aanatrietor L. i B fiagMam Oales- 
by; B. MaAtoaorium D. and B.; Zamania atroatma Shaw; Z. hama L.; 

• Poritlon unooitaln, parbaps a LyeodooUae. 



OycHophit lutitiu h , DrymiAiut panthefinut 'Him D boddartti Beeu , 
D. margarii^ftrut 8cbl , OroBtanthera mrlnnotropU Coi* . lIerpetodrpu§ 
earinatut L .; Leptophii pnulant Cop«, L iiuxieanui D and B , L 
imaragdinui Dole ; Dindrophu pteta L , Daij/peltu pulmurum Ijeach 

Dlpandlaic 

Dipia$ blandtngit Hallow , Iltmniitodei gtmmulratni C'opo , Rhinoho- 
thgrum Ifniiginoium l^cop , Irimorphodon biieutatm 11 and B , Siboit 
sepleulrionaU Kenn , Ualpolon lactrlvuim WagI ; Cladophu kirtlandh 
llall, DryopkUfulgida Daud , I\i*urita mgeleruatu L. 

CbryaopclcIniB 

Ohryiopelea orruita Sliaw. 


Xenodontlnie 

Catoittma badiutn D and B. , Faraneia abaeura Holhr . Abattor 
eryihtcgrammut Uaud , Opheotuorpkut/uuitB Cope, Uelieopt angulatui 
Linn., H bahogatitr Cope, Dromteiii panufront Cn|>e , Ilaltophu Uu 
eomelai D. and B . Xmodon rkabdoeepAalyt WIed , X angvitirMtris 
Paten. LgHrophit dorlngnyi D and D., Utterodon na${evi B. and 0 , 
H. platyrhinu* Lair., Hypwrhyncku* ftrot Gtbr., l/romaeer oxyrhynehut 
D. and B. , U. eaUibyi D. B. Right lung larger In Vromaetr 
Scyullnn 

Bydrocatamiu gttinguevittatiu D andB., Brythrotampriu venwHttnmm 
L ; K flMiidfTuOthr , Oxyrrhoputplumbrui L , 0 /biagrriiJan. , Oono, 
phi) puUtur Cope , 0. BumiehrattU Cope , ilanoUpit naiiUyt Cope , Jaltrti 
donalu Qlhr , Philodrya* viridi*timu§ L., P o^trtii Llobt. 

Natriclos 

Generally a proximal auriole or pocket. EvUxnia proxima Bay , E 
rirtalit L , I. a. nirtaWe, otoeura and paritlalit; Xatrix fateiata L., X 
rhombif«ra Hallow., JIT. tax($pQota Uolbr. 

Appendix to Colubrida. 

In the Afrloan Thraeopt flaoigvlarie Hallow, the right (rndlmental) 
long meaeurea 6 mm Tbe irmohea la enormoualy expanded iranaTeriely, 
aimalaUng a tracheal long, but Ita Inferior wall oontalna the tratifieal car- 
tUagea which extend Ita entire width, and It contalna nh cella or trabepulw. 
An artery with lateral branchea extenda lU entire length, which la from 
the poatlracheal long to the throat. Thia character dlatlngulahea tbla 
gantu (him Leptophia. 

In the following apedea I found on trace of tbe right lung. 

Oolubrinn. BkinoekUtu Ueontoi B. and G.; OimopAora eeeeinoa Blum, j 
OpUbohu doUahu L.; 0. getnlue L.; Pttyophie mutaneHeucnt Daud. 

Xanodoatlna. oideophte anguli/’or D. and B.; B. wdd Cope. 
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Leptognplhinie 1 propoie UiU subbrnlly u diiliDCt from the Xenodon- 
tlnai, OD ecoouat of the presence of e Isrge traoheel lung which is con 
tlnuoui with the nomiHl lung, end with the treches, and extends to the 
throat Ltplonnathm netnilatu* L , L. garmanti Cope. 

Bcytallnu'. Tarhgiaenittlngatu* Qtlir , PAalolrtt UmnitcaCut D and U., 
P trtrolor D and B , KrgtArolampnu btpunetatut Gllir 

Natrlclnie Oerberiu boctfomi*; neudaipu eana L. 

AeroeAordtda 

Cherggdrui granulalm Mcrr In this species the heart is at the middle 
of the length ol the body, and the normal lung Is potiurlur u> It, extending 
nearly to the vent No rudluiental lung. A tracheal lung, oom]X)aed of 
coarse cells and without lumen, extends from the heart to the head, and 
IB dutcontlnuout with the true lung. The trachea Is closed, but communi¬ 
cates with the tracheal lung by a series of symmetrical pores on each sides 

Najida. 

One lung and a rudiment, no tracheal lung. Ptaidtchit poTfthynatm* 
Bliaw , Ditmenta rtlieuUUa Qiay , Ifnja tnptdptnt L., Bungarui temi- 
faiciatu* Kuhl 


Xlapidtt. 

No rudlmental nor tracheal lung Slapt Imnueatiu L , B.fulnut L , 
E, eoralltHU* L. , E mvlt\fa»ciatui Jan. 

Hgdrophida. 

I One lung and no rudiment, contlnuons with tracheal lung, which 
extendi to head 

Egdrophu hardviekti Oray (a slight constriction between tracheal and 
IKtiltrscheal lungs) , n. sUiotif Gthr ; Hgirut Heolor Daud 

II. A rudlmenUl right lung connected with the left lung, which Is 
separate ftom the large tracheal lung. 

Jlitiunu laSieaudatut L. 


BOLKNOGLTPHA. 

A tracheal lung, continuous with the normal lung. 

CduMa. 

No rudlmental lung. 

CatMM rhombeatut Lleht. 


Dindra^ptdtda. 

No rudlmenUl lung. 

DendrupUptigUfig Othr. 
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Xo ruilimental lung 
Clolho artelans L 


Orot ih I r 

I No rudiiuLnUl lung 

Bolhropt Ifnreolftuf L Aacutiol a fntfiionii f arcp CrHihphor n 
ca(€Ra(U4 Rar Orotalu* adamaiUfut ViitMv 0 i> fitenlii'^iy 
1[ Willi a ruiliinenlal rigbl lung 

Bothropi piclut lacb B ergtfirurui Cant lelfui iipu nrllfgelu 
Berth Anftaltodon Lonlortrix L Ci talus horndut I 


THE S^oTBMVTlC VATUB OF THE PULMOWli^ 
CIIAKVCTI-RS 

I have no doubt of the propriety of the ippaniti m of Iho I atualude 
liom thr other Peropoda on account of lU pulmonary cbanirteiB Nor ii 
there any doubt lu luy in nd of the nerensity ol the beiiuialu n of tbi 
Leptoguatbinu! from the \«nodontiiiit lor slmllir icatonk llie genua 
Ileterodon dillers very much from the Xmodontin i' lu the iiusseniun ot 
an enormous diverticulum of the lung but as it is not preeeui in the allu 1 
genus Lystropbts Cope, tts wider disiliu non may be a queBii muble jiru 
ceedlng Ihevery luaiked cbarietertuf the genus Cherbydrus eliaiat 
tome the family as well as the osteological ebaraeteis It remains lo be 
seen wlieilier the tamily 1 termed the Notbop<idiL but which Boult ngei 
uulies with the Choisydrids agrees with il In pulminiry eh natters 
Ihe remarkable iraeheal lunger gland diHlinguisbes the F | nnod >ata trum 
theCatodinia emphasiriug that observed in the osteology ol the akull 
The peculiar f iiiu and relations of ihe miiillury b Mie in ihisgioupiesem 
ble those of the Sulonoglypba and there may be some possible r iiinectlou 
between the groups The tracheal body in ly be a degeueratu tiocheal 
lung, such as that divtsion possesses 
The value ot the rudimental right lung as a cliiriciei of the Cilu 
hruldem is increased by my Investfgatioai la only twi genera have I 
found It present or absent, viz llalsophisand Pltyupliis I am not sure 
but that 1 may yet And il in the P meUtitoleutu* where I have tailed huh 
eno, but 1 am sure that it la present in so ne sjiecles ot Hals iphis and 
wanting In others A natural group ot American Culubnute uppeara lo 
be oharacterized by ita abeence, viz Rhinorhllus Cemopbnra and Upbi 
bolna, all genera with an entire anal shield The development of cam 
lagee in the bronchial foramen or lube of the rndimenUl lung is not a 
oonstaot obaracier I lound It In one Btfgrodon piatyrhutut and not In 
another, It la preaent in Oonephu puleher, but absent In C7 nmiehrattu 
The rudltnental lung Is often concealed Irom view and difficult to dis- 
cover The beet test ot Us presence le the f iramen whioh couneels It with 
rmoo AMKM FsiUM soo XXXIII 14S 9o puirriDJOHxlS 1804 



224 


[M»J 18 , 
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itae trachea, which will generally bo round piercing the cartilage of the lat¬ 
ter near the apex of the heart The rudlmeutal organ may then he touiul 
by Iniertlng a briBtle, and observing Its destination through the more or 
less transparent tlssaes In but one Instance have I found a nidlinental 
lung without a connecting foramen, viz , in tho Mexican tfuimw, oUoacen 
Un the other hand, tho foramen may terminate m a small blind sac 

Tho pulmonary cbarnLlera may bo determined without uiurh dissection 
The positlou of the heart must be first ascertained, and a longitudinal 
median Incision made in the abdominal wall In all terms except the 
Rpanodonta end Catodonta, the tiachca will ho found passing to the left 
Hide of the heart, and entering the lung near lU apex Uy splitting the 
trachea, nut loo iieai Its abdominal border, on tuiniug the Irue margin 
upwards aa the snake lies on its hack, the/iiraiaea bninehiaU will be seen 
and lis lumen mn be explored The trachea is i oncealed by the iiniplia- 
gus, which must be drawu to the left tide of the iMMly in order to make the 
examination Thu examination of the imehoal lung loquires the division 
of the abdominal wall further towards the head 

KXPLANATION OP PLATER 

The flgurcs variously reduced ; the heart and liver are turned over to 
show the trachea and Innge. 

Plate XI 

TypMop* liberUrnu Hallow 

Plate XII 

CharuM bottm lllv 


Plate XIII. 

Ohtrtydrui granulatv* Men. 

Plate XIV 

Cohtbtr guadrintlateu Holbr 

Pi,atb XV. 

IltttTodoH ptatprhinvB Lair 

Plate XVI. 

fiVotaleis Say 

LETTBItlEO 

OK (Esophagus; 8t., Stomach, I, Intestine; R, Rcctiim i <7., Cai- 
com ; 7^,, Trachea , A L., Right lung; L. A, Left lung : T L. Tiacfaeal 
lung ; A V., Bronoblal foramen ; L , Liver , ff , Oall bladder : R . 
Kidney , V , Ureter ; T„ Testis , Y.D, Vas deferens , Os , Ovary ; Od , 
Ovkluot, y. Vagina. F, Ponlaselie; O' A, Corput adipneum; H. 
Heart , A. R, Aorta root; Coo., CaioUd , J, Jiiglar vain •, Y, O., Vine’ 
oaTL 






































A ComparatM Studp of the Ohemunl Rthanor of PynU and Virr itUt 
liy A hm PettUo Broun 

(Road brfore the Amenean i‘hilonpA%eal S euly Way J8 /s i, ) 

While muLh hu been done in the^iiiyor InveJliKniln^ the clieiniciil 
proiiertles Mid oonadlation of (he Tarioui artiflcle] cheniicnt componnd« 
comparatively little attention has been paid to the oonHtiliitlnn of the 
nntnnily occurnng chemical rouipoiinde The rarbon componnds t ir 
inalance have in an immense number n( (ms lietn Invcstigaled tsIiIi 
siifBclent exKctneu to allow of onr txprerain^ tliur conitilutlon by mi lus 
of structural formulie but to how mnii} minerals aside from the slmpUst 
compounds can we assign atrueturul lirmulie ihiit are lisscd on any 
knowledge that ue possessor tluir leiieiionst It is tine tint mueli has 
lieen done in the way of the aitiflcial priMiuction of mliiLinls and snm 
knowledge of the constitution of eerlain niiiierals has Iklo anivod at I y 
n study of their decomposition prmlucts but very little in romponson 1 > 
the extent of the fleld There are probably several reasons fur this ni glu I 
of (he study of the chemical properties and constitution of minerals is 
want of homogeneity in the minerals themselves difflcnUy of pmciirlni 
or separating pure material for investigation, and similar difflculiiis 
which do not so friiquently occur with artiacial com|>uunds It thus bop 
liens that mineral chemistry Is not os much studied as It deserves to bt 
Certain groups of minerals have however received some attention for 
Instance Prof F W Clarke It is been oirrying on a very Interesting scries 
of Investigations on .he constitution of ceitaln silicates which hsvs been 
produouvo of most valuable results The ustural sulphides, sulplaisen 
Ides aud sulpbo salts present some very Interesting problems In regard to 
their constitution and it was with a view of adding to oui knowledge of 
the ohcmlcol beltsvlnr of two of these sulphides that I undertook the 
aeries of inveatlgatlnns shout to be descnlied 

The oompouud FeB, Is found In nature In two well knnwu forms—the 
one Pyrite (the Isomeirlo minenl) and the other Nsroisite (the ortho 
rhombio mineral) Blnoe the separation of the two names from the gen 
eml term pyrites. It hu been recognised that the onhnrbomblo (brni Is 
lighter In color and also of lower speciSc gravity than the laometno form 
From early times also, the greater tendency of' w bite pyrites," o( mar 
caalte, to deoompoN In the sir was well known 

Pyrite, the form which rsalsu stmoapherlo weathering most Uioroughly 
Is of a bright brass yellow eolor sad metallic lustre breaking with an 
naeven oonoboMal foocture, but bright on the sarfooe of fracture It 
oiystalUscS fa the Ispmetrlo system in forms showing generally pentagi u tl 
htenlhedrlsm Its speoiflo gravity ranges foom 4 8 to 8 fi, avenging some 
what over 8 The bran yellow cryslsli are genonlly quite nnalurcd in 
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MkrcMile on Ihe oilier hand haa a pale greeniBh or graylah yellow 
color an nneven (reriurr which ahowa a anmewhat flhrona etriioture 
and generally but lillle Initroon the aurface of fracture II cryatalllzea 
In the orthorhombic ay alein very commonly In twina or radiated Obroua 
maaaea It la not very permanent In niolat all but readily decompoaea 
and largely into FeBO, ihe chemical formula of either form calculated 
from quantitative aoalyaea la the aamc F e**, or Fe = 40 67 ^ 

The chemical atudy of tbeae tno mlnerala haa been mainly confined to 
the formation of one of them artifli tally and to a few cxperimenta on 
their relative decompoaability Pyrlie haa been made artificially In a 
number of waya niiieiaite boa not aa yet been formed ariiflciall} * In 
1886, WAhlerf proluced cubea and octabedra of pyrite by aubjccllug a 
mixture of ferric oxide lluwera of aalphur and ammonium chloride to a 
temperature a little above the volatilizing point of the ammonium chlo 
nde The reaultiog maaa waa waalicd to iiolate the cryaiala Irom the 
accompanying pulverulent matter Btanialaa Mcunier t modified thla 
method by mixing equal parte of femua carbonate and aulphur and heat 
log In glaaa tubea over a moderate flame When the exceaa of aulphur 
haa been driven off there remalna a blaoh powder containing a conaider 
able perccutage of oubca of pynte Danat^ atatea that pyrlie may be 
made by alow reduction of ferrous sulphate in presence of atme carbon 
ate Baubigny | produced Feb, as a crystalline crust by acting on 
metallic Iron by a aolullun of bO, in water In closed lubes and 

at a temporaiure of dOO^ Aa neither this experiment nor the oue Imme 
diately preceding It sbuus that the crystals were Isometnc It la possible 
that both of them may be marcasite Henri balot Claire DevllleT pro 
duced cubes of pynte by melting a mixtuie of potassium sulphide (K,8) 
and iron sulphide (FeS) In presence of excess of sulphur This reaction 
If correct aa to the eviieal product Is a remarkable one as I should reiher 
expect nurcaalie to result under such conditions Benarmont ** produced 
by decomposing a salt of iron by an alkaline sulphide at an elevated 
temperature In sealed glass tubea Ihe product was an amorphous black 
powder, not altering on exposure to air and not attacked by hydrochloric 
add Thla may have been pyrlie, as marcasite Is readily decomposed by 
moist air Bammelsberg ft In 1868 made FeB, pseudomorphs alter ferric 
oxide (Fe,0,) by passing a current of hydrogen anlphide over it at a tern 
peiature between 100° and a red beat The product of this reaction would 
likely be pyrlie 

In nature It would seem that In most cases the eulphidu of Iron first 

• Dosltor WLArkhsf si n USS of Dana Km 1892 
tAfV Asa xszvU p JU 

tXwincMNdsgkalMMaiJHamifavlc 8 Vennter IKl 
IJ D Dans Btdm K Jnarrstow sdltton of USg p M 
IB Memiler f«sa Jria. p 2 » 

7ChsdtniNgl cAmi of Wsim byKtrilm anlcla Iron, T I, p IIU 
Keunlw SpiUA Wa p 288 
ttjear filr J-nUUeti Ciemte T lxxa\tU p 9« 
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forme 1 U Fo8 but pro*ftbIy I y not I in of a fcrrlr raU nr carbonic icl I 
(lI,COj) CAualng a loaa in irm PeS, results and ting is alinoel ulwn>a 
pyrlle On the other ban 1 where ferr na aulphate I ns been reduced ) y 
alow notion itf decompoging organic maltcr the rtauliing aulphidt seeing 
to be generally marcaaito which If not In (r}sls1g may bp rpcognlrc I by 
Its ready wealhpring to fciious aiilpliUo (FeSOj) This compi und may 
however in many cases be a mitture >f pyrite and inarcaaite as much 
pyiite aecma to bo * These gevcnl ways in which pynte may be formed 
are of importance as indicating the condition of the iron in the oomp lun 1 
and will bo relbrred to later on 

Equally Important na bearing on the constitiition of these sulphides arc 
the observations that have been mode as to ibeir decomposition under at 
raospheric agencies On exposing orystalllzed pyrilo to atmospheiic 
weathering it Is generally found that but little if any change takes place 
even In a year s time while rrystalll/ej marcasite under the same condi 
lions showe a rapid weathering The mam pr luct of the weathering 
of pynte in nature is the e impound limonlle hc,0,(0I{)( which occiiis 
In large quantitlei in nature evidently denved fiuui pynte Its pseudo 
niorpha after pyrite are veiy common On the other hand when marci 
■ite weathers a vety large percentage of ferrone sulphate (FeSO,) is 
formed with a compantively small peicentsgo of llmonite unless the 
marcasite decomposes underground and under presaure when llmonite is 
largely produced f Much of the excess of snlphnr ailb marcasite is 
changed to eulphuiic acid but with pynte much remains behind as sul 
phur Borne comparison of the rate of oxidation t f these mo nilnerali 
in the Bir is affirded by an exaiuinauon of specimens In a collection. 
Hare it will be found that most of the pynte Is nncb inged but niarlj 
every specimen of marcasite will show tarnish if no other sign of >xida 
lion and often a o loslderable coating of oxide can be seen dr a while 
effloieMenee of FeSO^ 

Chemical Investigations of these two mmeials have been mainly In the 
way of analysis bat soma exponments have been made in the way of 
Biudying their relative behavior towards certain reagents Before de 
•cnbmg my eiperlmenU It will be necessary to brleUy menll m soma of 
these 

Both mlnenlf are decomposed by a solution of silver nitrate and gold 
clilorlde the deoompoaltion taking pisce quite rapidly t Hy experiments 
In this connection are mentioned later 

A A Jnllen | has shown thst different samples of pyrlle show s differ 
enea In their resotkm with bromine vapor Hit espertmenis oonslaled in 
exposing finely ground pyrite to the scitOn of bromine vapor at the tern 

vComiMn A A. Julian DaoeminBlllon of PyiUs 1m v r Aoad Set Vats 11 
sodlv 

fBlnm Pemikmprtkom 1B48 pp IB tie 
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perature of ihe air for twelve hours The residue wu extracted wUh 
dilute which removed the Iron rendered toluble (bromide), and 

(he Iron was then deleriiilned In this solution The percentnge of lion 
that had dissolved varied from 2 48 to ID 80 per cent, aUhough all sam¬ 
ples tested are described as pyrlie He also tried the action ol broinliio 
In aqueous solution, hut the reaction was too rapid to give any compara¬ 
tive results. 

Much more Important are the results obtained In the oxidation of these 
minerals by the electric current as conducted by Prof Kdgar F. Smith,* 
and It was the remarkable results that were then obtained that luduccd 
me to continue the study of the comparative reartinns of these two min¬ 
erals Smith found that a current which would completely oxidize the 
aulphnr In marcasite in a given time would oxidize less than half of the 
aulplinr In pyiitc la the same time Thli leoialnlng sulphur Wiis held 
very tenaciously, thnngli the mineral was subjected to more powcilul cur¬ 
rents and longer continued action than In the cate of luarraslte or py rrho- 
tlte. Finally, by adding an equal quantity of CuO, and using a mote 
poweifhl current, all ot the contained sulphur was nxidixed Previous 
to the addliion of C'uO but 21 or 22 per cent of the sulphur was oxidized 
In concluding the srtirle aliove refeiied to the author questions whether 
the crystalline form alone can make this dlRureDCO In the action of the 
two minerals when under the Influence of the cut rent 

The two samples of pyrite aud marcasite that I selected for the follow¬ 
ing study were chosen after conslderahle examination of material os being 
typical of the two forms of FeS, The pyilie was from the hematlie 
mines of Elba. It la exceptionally pure and n«e fiom decomposition or 
tarnish Before deckling on It finally pieces were gntund and p4>1lBhod 
and then examined under the microscope with powers ranging ft uni 60 to 
200 diameters. In order to see If it contalnetl any enclosuies or varied In 
texlnre It wm perfectly homogeneous and showed no enclosures It 
took a high polish The crystals showed the comblnatlun of octaliedron 
and pentagonal dodecahedron O -f- *]-. Borne of the crystals were coated 
in places with scales of hematlie, but this was all carefully removed In 
breaking up material for experiment. The color was bright brass-yellow, 
the spedfle gravity was determined as 5170. The marcasite was from the 
alno mines of Ihe Subcarbonlferous of Joplin, Jasper oounty. Mo, finely 
oystalHsed In polysynthetlo iwinnings. The ftashly broken crystals show 
a greenish yellow oolnr. almost white, but they tarnish readily with blnlsh 
or brownish oolon. Ho gangue was present, everyililng dissolving com¬ 
pletely In nitrlo icld. This maroaslte was examined with the microscope In 
the same way as the pyrite; It did not take such a high polish on aooount of 
a fibrous stracture, but no fbralga matter was found with a power of 200 
dlamaten. Its color wta uniform throngbont, showing that no pyrite 
wee preienL The speolfic gravity oe determined was 4 844. 

In preparing material for experiment only sufficient was ground for Im- 

^Rwr. fhMHM ilut, Vol exxx, tV- llQ-:6t 
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mediate uie to avoid any chance of oxidation of the ground material 
the atock aampIiH of the two minerals broken to nut si/t were kept in 
stoppered bottles The grinding of materiil was continnid os long is 
grit appeared but no boiling was reaoitcd to 

As the expenmenta of Frof Smith on nxidnlion by the elertric current 
showed such remarkable results my first experiments wrri on oxidation 
As an ozi bring agent potassium permanganate (tCMnO^) wax usecl sti 
eral strengths of which were tried for varying Intcrvilsot Iiiiil with each 
mineral and the amount of sulphur oxidi/ed to sulphunr ai id determine 1 
In the liquid by precipitating as baiium sulphate llie object was ti 
secure a complete aerioe of results tiliich would show the omparativi 
rates of oxidation of the sulphur in the two miniralx Xeutral aiiueniii 
snlutlons of the potassium permangmaie wore used and the strengths 
of solution employed were norinal one per cent throe pci rent mil 
five per cent the periods of oxidation evUnding over one tao tliiet 
four and five hours and the entire senes being pci formed at ordinaii 
temperatures and at lOO*^ As duplicate deierminallonx were m ide in the 
roitJonty ol cases (t made about IJO dotorminalions of su pbur as barium 
sulphate) this work consumed a leige amount of time and prexcnicd ax 
full a study of some other reactions of the two minerals as h id hem ong 
mall} Intended The following are the detailed dcscripiioas of my pm 
cesses and re<ults 

Action or Nobval PoTAtaiDH Pxrvanoanatb Bolction at 
Ordinabt Tfkpebatorb 

These oxidations were performed as follows Two tenths of s gram 
of ihe finely powdered mineral was placed m a stoppered holtia < f about 
loo e c capacity then 60 c c of the permanganate solution added and 
Ihe contents of the bottle violently shaken to break up lumps This 
shaking was repeated about every fifteen minutes while the ozldatloii 
lasted The temperature of the room was at the same lime recorded As 
Stated, the oxidation was contlnaed for one, two ihiee four and five 
houfs with each mineral mgking at least ten experiments necessary for 
each strength of solulloa After the eolation had scied fhr the required 
time It xras rapidly flltered through asbestos with aid of the filler pump 
the filtrate translhired to a beaker 90 c o of ooncentratod hydrochloric 
add added, and the whole heated until all manganese was rednoed to 
manganous chloride If not loo edit the solution was then (filmed to 
about 800 c 0 and the inlpfaurlo add preupitated aa barium sulphate 
When very add, exceas of bydrochlorlo add was removed by evaporation 
or by adding ammonia, the ammonium chloride soeming to facilitate the 
predpllation. The preoipitata wga washed with hot water and then 
weighed All predplUtioni were made at boiling umperatnra and di 
geeled hot Ibr at least two honre and tb"n oold fbr at least twelve hours 
more befino filtering The flliratet from most of the cold tesu were re 
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duccd with metnlUc zinc aad Ulrated with permangEnate, but no Iron wa* 
found In Iho Roliillon 

The (wo minerals did not present the same appearanoe when ac(etl on 
by (be ozidaiit. Pyrlte retulne<l Its color and seemed as piilTerulent as 
when the permanganate was added, but marcasite immediately on the 
addition of (be reagent iHjeame coaled with inanganeso dlualde, took on a 
brownish color, and showed a tendency to cake together and stick to the 
sides of the bottle, so (hat It was with dlfflcnlty dislodged This tendency 
of the marcasite was more marked with stronger solutions of the perman- 
ganale and was doubtless the cause of much of the Irregularity that will 
he noticed In the results. The reason for this dlfferenco In action of the 
reagent on the two minerals will be discussed later on 

The iierccutagcs of sulphur oxidized In the two minerals by this method 
are sliown In the following table, where all resulta that were obtained are 
recorded The dgurua show the percentagea of tulphnr oxidized, calcn- 
hited on the basis of FeS, e<iual to one hundred per cent. It will be noted 
that the four hour oxidation of maroaslle shows a result that Is less tbau 
the two hour Tills was due to caking of the mineral against the walla of 
tlie battle, which pievented much of It from coming In contact with the 
solution On the whole, this series was about the moat sattebictory of the 
cold experiments with KMn04, the aoilon of this dilute solution being 
less rapid and hence more even than that of the more concentrated solu¬ 
tions , iialurally the action ceases with a certain dilution, and hence the 
four, and five-hour oxidations of pyilte are about equal. 


TUbU Slioiring the Relotiee Oxidation Sulphur in I^/rU* and UareatiU 
by a N. Solution of KMnO^ at tK°. 


tliMaiL. 

I-Uora 

3HOVS 

Z-Hoia. 

4-Boua. 

t-QoOk. 

Pyrlte with yj, N solution 
KMnOt . . . . 


1.17 

1.8S 

1.74 

1.78 

Marcasite with -A, N. solution 






KMnO... 

1.01 

1.80 

.0. 

(ISO) 

8.88 


The curroa formed by plotting thoM results on rectangular o firdlnates 
are shown In Pla itU and xtIIL They are marked 29<^ M, for the mamaalte 
and 28° P, for the pyriw. 


AcnoH OF 1 Pin Cnt. Potabbioii PaaiiajiaaaaTa Boldtiof at 
O nOnABT TuiFESATUBa. 

This and aleo the two following Kries were performed u daurltaed 
under yix normal eolation above. At least two tiperlmenu were 
tried with each mineral In this and the two following oold oxidatlone. 
and whenever a recult wu notably higher or lower than lls dupH- 
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cate a thlnl or fourili wav tiled The tendency of tlio mairasite to cake 
noted In the provloui aerie* became atill moie marked beio and Is doubt 
leu the cause of one of the ft nr hour oaldationa (marked by parcnthcaU) 
being notably lower than the three hour Buck a result Is obvit ualy 
Incorrect On the other hand the icsult in tlit three hour column whit b 
la placed in pareniheala la the htghcat obtained This ixpcnmeni waa 
made at ibe same time aa the one showing 1 03 per cent but the room 
was very warm (SB°) which may in part account for this lii(,h riault It 
will be noticed that the oxidation of the pynte leenia to atop at the three 
hour trial tbooc following ihuwlng no appreciable increase This Is well 
seen In the graphic representation of these oxidatl ns (Pis wii and will) 


TibU Bhotnng ih» RilatxM Ondatton of Sulphur in fj/nis and Marta He 
by a 1 Ptr Cent Soluiton KMnO^ at et° 




Pyrltewith 1 percent solution 
EMnO^ cold 

Uarcasitewlth 1 percent soln 
tion KMn6, cold 


1 11 UR 

-hour 

3Hu R 

JUOLH 

B K in 

1 78 

1 38 

I 87 

t 70 

1 70 

171 

147 

1 87 

100 

180 

1 16 

189 1 

1 03 

1 01 

8 01 

138 

118 

810 1 

(1 66) 

8 11 



(3 »i) 

8 60 

8 66 


AoTion or 3 Pkh Ckut SoLunon or Fotabsiux PKBUAitoASATS at 
OBDUIAnT iKMraBArUBE 

The conditions of this series of experiments a ere the same as those 
of the last The tendency of the lesnlts to fluctuate instead of show 
Ing a gradual progression Is now very marked One of the one hour 
pyrite oxldanons shows more sulphur oxidised than la shown by any 
other individual result of the series No explanation can be oflered tbr 
such a discrepancy aa this On the other hand the high result shown In 
the three hour oxidation is qiilte eadly explained by the marcasito hav 
Ing been little If any caked In this expenment The two low resulU of 
pyrite three hour and marcaslte four hour oxidations are readily sxplica 
hie on the ground of caking of the material As the barium anlphaie 
was often determined several days after the oxidation was completed It 
is obnous that no reliable notes ooold be made concerning the caking or 
non caking of the mineral In the permanganate With this strength of 
solution it Is evident, too, that the main sotion of the permanganate la 
oomplate at the end of one hour, notably in the case of the marcaslte and 
it ia only when very vigoroas aghalitw exposes fresh surfkces of the min 
oral to the action of the KHnO, that any (hither action can take place 
Wa tberefiire see that marcaslte In one hour gives up as much solidiur u 
In Ave hoars, and this Is very graphically hhown on PI xvil 

nooL Aim rmiM soo zxzui 143 S d rwtinn nm 18,18M 
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T<M» Showing th» Rolatito Oxidation of Sulphur in PgriU and MartatiU 
by a S Ptr Cent Solution of KilnO^ at tto 




Pjrrite with 8 percent eolation 
KMnO^ cold 

Blarculle with 0 per oent eola¬ 
tion RMnO|Co]<l 


l-Hooa. 

S-Hour 

S-HOOR. 

t-HOCR. 

VHoi'r 

1.85 

• 2 38 

980 

8 47 

9 81 

(8 85) 

2 81 

(1.88) 

9 09 

298 

2 78 

9.17 

987 

988 

9 81 

987 

2 88 

(8.81) 

(180) 

2 77 


Action of 0 Peb Cent Solution of PoTAearOM Pebmanoanate at 
Obuinabt Tempebature. 

In thli eerlex, ea In the leet, the action, aa far ae pyrlte waa concerned, 
wai practically complete at the expiration of the flrat hour, bat In the 
caae of the oiarcaelte Ihia point waa not reached until probably the end of 
the iccond hoar, and, in IWot. In one cate woe progreeslve to Ihe end 
But one ycry great dlicrepancy la to be noted here In the three-hour col¬ 
umn with marcaalte The low reault In the next column la explained 
by caking. 


Tablo Showing th* BelaUoe OxidatioH of Sulphur in Pgrite and Mareatilt 
by ae Per Oont. Solution of RMnO^ at SfO 


Mikuial. 

i-Bocr 

S-Boiir 

a-UovB. 

4.Bopa 

a-Hoc. 

Pyiite wlihS percent eolation 
KXuOt cold. 

980 

810 

8 08 
8.10 

8.99 

9.89 

988 

9 7n 
894 

Marcaalte with 0 percent aolu- 
tion KMuO^ cold. 

9.10 

9.BS 

i 800 

8.70 

889 
(5 88) 
9.77 

8.10 

(9.44) 

8S0 

4.17 


Thia aerlea anlabea the experlmento at ordinary temperatarea. In all of 
them the action waa oompaiatlyely alight, not ezoeedln g at moat 10 per cent, 
of the contained anlpbur In the mineral which would not be aufflolent to 
ahow any marked difference between the two mlnerala aa bearing on their 
oonatltnUon, If the oonaUlutlon which aeema to be Indicated by auboe- 
quent experlmento (to be preaently deiorlbed) to the true one. 

The oxidailona with potaaalum permanganate at a tempeiatare of 100° 
were eondacted by anapendlng the Teaael otmUlnlng the mineral and ao- 
hitlon In boiling waUr. Both atoppend bottlea and thin gtaaa flaaka 
cloaed with perforated oorka were need flw thto aerlea of experlmento. 
The water woa kept oontlnnally boiling and the bottlea or flaaka were Im- 
meraad deep enough to oorer that portion of them oontolning the per¬ 
manganate. Six or eight ozMatlona were made at one operation- f ho 
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permanganate loluiion after il had acted the rcqniied time a as trealid 
at In the expenmenls conducted atoidinary ten peratureadLsenhod above 
Much more active oxidation took place at this temperature (100 ] but 
ihe tendency of the mineral to cake together was inuch nioic niaikcd 
and now this took place with pyrile as well as with marcasile Me reover 
the deposition of manganese di \lde In every case was now \ory gnat 
causing often a stoppage of the xl I itioii until it could bo dislodged As 
these oxidation experiments had already occupied much tin e only one 
trial was now made at each cunceniration tf Milution fur eaib hour fn m 
one to five unless as before marked discn [laucles oocuned uliin 
or more trials a ere made 1 he aeries of lesulls are hince not so rtgulai 
as thev would have been had more Inals been made these irrcguluilllta 
arising from the difHculties that have been mentioned as a lII as from the 
fact that the dilute solutions soon 1 eesme exhausted and ihatall s luiions 
Buflered some evaporation but some more than others Lsusiug Irregular 
strength with the same solution Nevertheless the results agree In kii d 
with tliose ohtainid at ordinary tompeiainre but lifllr wi kly in legi e 
Wliertas at ordinary temper iture the greatest aiuountof sulphur xid r I 
in marcasile by the five hour trial aitli o ptr cent penusngan no wis 4 17 
per cent at 10(P this became 16 UO per cent or about four limes as mueli 

Action of Koiikal FoTsssinit PskUANosNATB boiUTiOH at 100 
The results given In the following table show perhaps more strongly than 
either of the other series of experlmenu at 100 the effect of the dlfl^ereni 
dHturblng causes that hare ^n mentioned It especially shows the 
effect of osklng of the pyrlte which now came m os an Important dls 
tiirblng factor The result of this caking w shown in the three and four 
hour results with pyrlte both being very low Marcasile on the other 
band Invariably caked and stuck to the bottom of the buttle but as this 
was a constant source of error In tbie case tbe results show a gradual and 
fairly even increase Irregular resnlta with maroasile were now largelv 
conditioned by the evaporation of tbe solution or by the (ket of whether 
the mineral was evenly caked over tbe Inner snrfaee of tbe vessel or con 
oentrated In spoU The result of this latter way of caking will be better 
seen In some of the snbeequent eeriet of expenments 


TMt Skomng Ms AsIoUes Oadnhm of Bdpkur m PgrtU aud Martante 
o rie Mutton of KMnO, at 10(f^ O 


IflUXOAL 

1 Boos 

JHoia 

SHiua 

4U us 

6-Hois 

PyritewlthT^K KHnO, at 
lOOO 0 . 

49S 

478 

886 

1 804 

664 

Maroulte with fiir KMn04 
atlOOOO . . . 

817 

»B4 

8 76 

668 

6 61 
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AOTIOK OW 1 PkR CbRT. POTABSIOV PBRUAMOAITATa SOLUTIOIT AT 100° 
The mullB of the osidatioa ahown In tliU lerleB nro chiefly remerkable aa 
■lill further llluitratlng the action of the solution on the caked malcrlal, 
os shown In the fonr- and Are-hour trials with pyrite and the four-honr 
tilttl wllh marcoslte This latter shows, too, the effect of having the 
caked mineral mossed In one spot. With this exception, the maranslie 
oxidations are pmgreulve and fairly uniform (the two hoar trial falls 
somewhat below what it doubtless should be), but the pyrile shows a 
sharp fall In the four- and flve hour trials. The cause of this has been 
Indicated. That the concentration of the solution hy evaporation caused 
an Increase In the action seems to be indicated hy the resnlt of the flve- 
hour marosslte oxidation, but this is much more strongly marked In the 
S per cent, series In the case ol pynte, which will be referred to later on 


TaUt Shoiting the Bstaties Oxidation of fhtlphur in Pf/riio and MartatiU 
hg a 1 Btr Oent Solutwn of ifJfaO, at 10W>. 



AT lOtP 0. 


The average results of this series of oxidations were very good, wllh the 
exception of two mombm of the series—the morcasite flveJioar trial and 
the pyrite three-honr This latter was repeated, bnt with a similar low 
resnlt. Leaving these two ont of aoconnt, the average results show a 
very lUrly even rate of progression, which have been bronght out In the 
diagram (PI xvll) It la evident from aa Inspection of the following table 
that the marcasite oxidations of the four- and five-hour trials were arrested 
by some disturbing influence. 


TaVU Otowing Ms Rotatioo Oxidation of BoipKur in Pgrito and Jiareaotio 
bf a 3 Ar Omt. Solution if EJinOt at lOCP 0. 


IfmoAi. 

I-Booa. 

1 S-HOCB. 

S-Bona. 

4-Boua. 

s-Hoca. 

Pyrite with 8 per oent. EHnO. 
at lOOO 0. 

889 

a.01) 

8.n 

7.89 

8.81 

8.18 

10.78 

11.08 

Uaroasltewith 8 percent 
EMn04 at lOQP 0. 

0.83 

8.80 

(8.iT) 

7.87 

9.48 

0.80 

788 
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Action or a 1 Pkh Ckst PoTAastov Peru\^O l.NATE SoIUTIO^ 
AT looo C 

TliU MriLB wu decidedly the most Beliefectory of the eipeiimentB cod 
ducted at 100<^ and with the eiceptlon of the two hour oziiJationa in cniie 
of each miULral ahowi a remarkably regular incruiat lu the oiidatlou o( 
the Buipbur It illuetratea tuu lu the com of the pyrile the elTect of tlie 
conrenlratioD nf the eoluiion due to evaporation line tauMi a m irt 
rapid riM id the reeulU after three houn actioo and notably between 
four and five houn Tbie rloe le not eo well leen from the table aa Ire in 
the plot of the reiulta given in PI Avii Here thU lunngof the cuivi alter 
three houn is very marked oa contrasted with tho curve of the marcutite 
oxidations 

Tabu Shounng the Hal lUee On iatton of Sulphur in PgrUe and Mareaetle 
hg a r Per Cent Sotutiim of KVnO, 100^ 


jnoii I suuiK I Miuti 

r”- 

11 8e 14 08 


9 8o 
18 87 


14 88 I 10 80 


The graphic repreaentmtlon of the rate of oxidation of sulphur In these 
two mlnends Is plotted ftom the following tables the first of which shows 
the average amounts of oxidation of sulphur compiled from the several 
small tables already given In this compilation I have omitted a few of 
the results given In parentheses In the small tables as they are evidently 
iDOorrect and would vitiate the averages On the other band 1 have slm 
ply retained the parentheses oi the small tables lu certain oases where but 
one result was obtained The second table also complied from the sev 
oral small Ubies shows for the experiments at ordinary temperature the 
result of aeleoilng wherever possible such Individual determinations es 
show a progressive Increase in the oxidation In this way mors regular 
series of results are obtained Inasmuch as the variations are so marked 
this method of selecting results seems Justified atleastforobialnlDg acorn 
parison of the relative rates ot oxldatioa of the sulphur in the two min 
erals The resulu of Table I are plotted In PI xvil and those of Table II In 
Pi xvtu. 
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I TatiU Shotting Aeoragt Selatin Osidatton of Sulphur in Pgritt and 
Mareanio bg SoluHont cf RMn O, at HP and at 100°. See PI zvil 


Prrlte xh 

AUrcaalie jig N cold. 

Pyilte 1 per cent cold ... 
Merculie I percent cold. 
Pyrlte 8 per cent, cold . 
Maroaelte 8 per cent cold. 
Pyrlte S per cent, oold 
Mercaelie 0 per < ent cold 
Pyrlte yhN lOQo . . 

Mer^te yj, N lOflo .. 
Pyrlte 1 per <-ent. 100° . . 

Mercaalte 1 par cent. 100°. . 
Pyrlte 8 per cent lOO*^. 
Merculte 8 per cent. 100° . 
Pyrlte 5 per cent 100° . . 

Marcailte S per cent 100° . 


1 17 
18d 

(148) 
1.81 ' 

2 97 
2.2S 
808 
8 41 
4 72 
8.84 
008 


2 00* 
9.80* 
9 87* 

2 77 

3 80* 
BSO 
8 76 
8.88 
8 86 
6 81* 
0.49 
0 8) 

18 27 


1 74 
( 1 . 86 ) 
1 89 
2.82* 
999 

9 88* 
9 80 
816 
204 
968 
6 11 
7.40 

10 78 
080 

11 86 
14.86 


92° P. 

3)0 p 
230 .M) 
220 p 
290 M, 
290 P, 

220Mt 
lOOO p, 
lOOUM, 
lOOO P, 

, .... lOOOM, 
11.08 lOOop 
(7.66) lOOO 

lOOOp, 
lO&J M, 


II Tablo Showing StUetttl JUtullt of (ho OtidaHon ef Sulphur la Pgrito 
and hfareoMlo tg Solutions of XMnOf at Bee Pi ivlll. 


Mmesjiu 

l-Uot R 

2-IIoiir 

8.UOIIB 

4-HorR js-HOPB 1 OH PL 

yi, N. cold. 

'MarcBilte y)o N. oold 
Pyrlte 1 per cent, cold .. 
Maroaelte 1 per cent oold 
Pyrlte 8 per oeni. cold 
Maroaslte 8 percent, oold 
Pyrlte 6 per cent, cold .. 
Mercssite 6 per cent, oold 


.78 
107 
(1.71) 
1.16 
(1 69) 

'IS> 

9.69 

1 17 

1 86 
1.47 

1 29 
2.81 
888 
8.08 
ao6 

1 88 
904 
189 

1 08 
980 
9.87 

a88 

889 

174 
(1 99) 
1.00 
1.9) 

li‘ 

m 

(179) 

988 

182 

2 19 

9 81 
9»8 
8.24 
4.17 

29° P. 
99° M| 
82° P. 
82°ftl\ 
92° P, 
82° M, 
990 P. 


In plotting (hmt theae ublei a rertical Male of one-lulf Inch per one per 
cent, of anlpbor oildlied and a horizontal acaW of lUreoKiuarten Inch 
i»0T hour of ozidatlon have been employed. Wherever there was a drop 
In the reinlts the gap hu been bridged over by the main curve, thus mak¬ 
ing the curves as nearly as possible progr^ve, but the drop has been 
plotted In fine dotted lines. On ezamlnlng ibeM curves the points as to 
the relative rates of oildatlod that have been mentioned are shown very 
gmphloally, the curve of the marculte oxidation riling In each case above 
the oorrespondlng one of pyrlte, but both showing a similar form. 01 
these curves the y^s normal solution coM and the 6 per cent, solution hot 
• Obtsloed by omitting dlwordant lendta 
















lur. rUk Sn. 


ibi, mm, h 1(1. riibm 
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are the most regular No very marked difference In the rate of oxidation 
is brought out by this series of experiments, the amount of sulphur oxi¬ 
dized never having reached the critical point in pyilie, as shown by Prof. 
Smith’s oxidations with the current already described This point at 
which the rate of oxidation of sulphur in pyrite suffers a change was 
found by Prof. Smith to be between 91 and 99 per cent Aom the results 
of a very large series of current oxidations * Tlie explanation for this 
being tile criticul point in the oxidation of pyrite will be given In the dis 
cusslon ol Its constitution The experiments with permanganate oxida¬ 
tion simply show then that up to near this point (the highest point reached 
in the pyrite oxidation was nearly 16 per cent) the relative rates of oxi¬ 
dation of the two minerals do not differ widely Aom each other, but that 
marcaalte oxidizes somewhat faster than pyrite This is simply what has 
been long known and recognized In regani to atmospheric weathering 

As will be seen when the constitution of these minerals Is considered, 
marcasite cannot have a critical point In regard to oxidation ol Its sulphur 

The experiments thus far described had for their object the removal of 
sulphur. On the other band, a number of ways of attacking the Iron 
wen tried and with more Interesting lesults In these trials reagents 
were selected which would attack the Iron more energetically than the 
sulphur. Among these may be classed the experiments of solubility in 
acids 

llydrochlorlc acid (hot or cold, concentrated or dilute) has little action 
on these minerals. Pyrite was treated for one hour with boiling concen¬ 
trated RCl, of specific gravity 1 90 In covered beakers and showed In the 
solution only 9 Od per cent of iron out of 40 07 per cent. Haicaslle, 
treated In the eame way, gave an identical resnit. Similar expeHmunls 
at the ordinary tempeiatare were tried with both minerals, by digesting 
lor three days with sxceis of concentrated hydroclilorlo acid and with 
excesaol 9UC1 -f 8H,0, but even after ibree days the sctlon was very 
slight In both oases. Pyrite gave with both concentrated and dilute arid 
the same result—a solutkin of 1 01 per cent, of Iron Marcasite gave 
almoat Identical reanlu. The ^ concentrated bydrooblorlo add solution 
showed 1.61 per oenL of Iron, the dilute solution l.b9 per cent. No evo¬ 
lution of hydrogen sulphide was detected by lead paper In either-ease 
OoDcenmt^ suipbunc add at boUlnff temperature decunipuaea both 
minerals, with evolution of suljihur dioxide and the separation of su][phar, 
bat the nation Is very alow and seems to lake plaee more readily with 
pyrite tban with marcaelte. Pyrite dlgasud whh concentrated sulplinrlo 
add at boiling temperature ibr one hour showed 14.81 per cent, of the 
dissolved, but marosalte under like oondltions was only attacked In 
one hour to the extent of 19 T7 per otff. of Iron. Trials were also made in 
the odd, but did not difier materlaRy from the resulu obtained with IlCI 

Mm Important reanlu ware obtained by oomlnctlng dried hydroobloric 
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uid gM oTer the mlnentli at an eleTated tempcraiure. In tbeie trlaU, 
0 9 gram of ibe mineral wu placed in a porcelain boat and heated In a 
glau lube la a strong stream of the gas The sulphur In the senes of 
ezpenmenls at the lower temperature was collected by passing the gas 
through bulbs containiug Br -f HCI, at the higher temperatures, the 
residue In the boat was anatyeed and the sulphur lost estimated by differ 
onoe. In the ezperlmenU at low temperature the entire tube was exposed 
to a temperature of iilOO, as determined by thermometer The HCI was 
passed over In a strong stream for one hour The action at this tempera¬ 
ture was slight, the results obtained do not, however, show the entire 
amount of sulphur removed, as some remained In the cool end of the 
tube, Bum the dissociation of the hydrogen sulphide As tlie action was 
so slight, no attempt was mode to collect and estimate tills sulphur 
remaining In the tube In the bromine and hydrochloric acid solution 
was found sulphur as follows 

Pyrlte at 210O la current of HCI (a) . 0 M 

■< “ •• (A).OOd 

Marcaslte at 210° In current of HCI (a)...0 77 

" “ •• •' (A) .OSO 

More marked resnlts were obtained by Increasing the temperatnre 
Similarly conducted exporlments were carried out at 8100 and gggo, 
time of heating ranging fbom one to three and one half hours. The lem 
perature of 810° was graded by keeping It between the meltlog polnta of 
mnso, HjO ('»0°) and HaNO, (818°), the higher temperature Was 
between the last 318° and the melting point of KCIO, (884°) After the 
HUl had been passed (or a sufficient length of time, the tube was allowed 
to cool (with the gas current oondnoed until cold) and then the remain¬ 
ing sulphur estimated by oxidizing the oontenu of the boat with nlirlo 
acid and potassium chlorate and prcdpltatlng and weighing aa OaSO« 
The amount found, subtracted fbom 53.88 ft. gave the lues of sulphur. 
In this case the lesulis obtained by oxidation were reversed, the pyrlte 
lost more sulphur than the maroosite. This Is an expression of the fhci that 
the hydrochlorlo acid gas (or Its contained Cl) acts more vigoiously on 
the Iron of pyrlte than on that of maroaslte. The resnlu of the naothui 
were In each case Ihrroua chloride in the boat and free snlpbur In the 
tube, the latter fh>m dlsaoclatloo of the hydrogen sulphide. Ko ferric 
chloride was seen In the tube, except a trace with the pyrlte. Baoh mln- 
eiml was heated Air one hour at 810° In a current of the gas and showed 
loss of sulphur as follows i 

Pyrlte heated at 810° for 1 hour In HC), snlphnr lost.10 78 

Marcaslie •• •• •• . 7.19 

About the same relative amotuits wen lost on heating for thres and 
one half boors at 888°. The results thus obtained were es bllowe; 
Pyrlte heeled at 828P for 8^ honji In HCI. snlphor lo»t.... 17.18 
Hareuhe " •* *■ *• 10,70 
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BeaMes tbcM two expeilmenU pyrite wai beated Tur one hour et a red 
heat In a aiream of the gaa A. ooploua aubliraaie of fcrr lua cbl ride aaa 
found In the lube with a trace of ferric chloride and aulphur Tbu lime 
tbe liM waa 40 47 per cent of aulphar It eeema evident from these 
experiments that as above stated the iron In pynte Is In a condition that Is 
more readily acted on by hydruclilorio acid than Is the Iron in marcasite 
It win be pr vod that the Iron In marcasite is all ferrous wink pan of tliat 
In pynte Is feme and this la probably the esplanstion of the aboi e pbe 
nnmcnon All of the Iron In each case descnbed above would form fei 
rouB chloride (PeCl,) on account of the reducing action of the hydrogen 
snlplilde formed Under the conditions of the above expenments tbe 
cnilaal point developed In the oxldailtw of pynte a as not reached but It 
u not likely that It ealats with this reageni or if there be a cntical point 
It la not ai per cent Tbe ih lugbt auggeeted liaelf to me that perhaps 
eome sulphur would be lost in pyriia if it were beated to In a neutral 
atmoepliere and that this might account for the dillerence shown in the 
lots of sulphur in the two ininerale Tbit proved not to be the case 
Fyrite heated In ibU way In an atmosphere of nitrogen gave no appre 
dable lose after one hour at a temperature of 
Inatcad of hydrochlorio acid g is the sell m waa tried of ammonium 
idilorlde at temperatures up to U88<3 and In an atmoaphere of nitrogen 
Under these condltiuni the tuipbnr waa combined aa ammonium sulphide 
probably and did not exert each a raduoing action on tEe iron These 
experiments were conduoied as follows 0 9 gram of tbe flnely pulveri/ed 
mlneMl «ai mixed with 0 5 gram dry ammonium oUI >rlde and introduced 
<la a poreeUio boat) into a glass tube rset asinples of XailS04 H,0 
and KOlO, in sealed lubea were uaed to regolaie the temperature All 
air waa dlapUoed in tbe tube by nlin^n and a slow ourreni of nlin|gen 
paaaed through tbe tube before heating Under Ibeas ooodliioas with 
Bsarcaalie sulphur and ammoulam aulphlde were fc and sublimed In tbe 
tube along wlih ammonium ohlorhle and In tbe boat there waa lonnd 
mnoh ferrous ohlorlde without any ferrio chloride but In the case of the 
pyrlta there waa formed a huge proportion of forrlo oblonde which sab 
Hmed on the tuba towarda the fnd of the opeieilon The heating waa 
eondneted slowly In each case and oontlonsd nntil all ammonium chloride 
was sublimed focm the boat, the temperatuip of 90° not being exceeded 
daring this time ibe entire operauon lagM about twenty Are minutes 
In each cate Three trials of each uIdmuI wen made and with the nme 
nanlt in each osee, with maroaaUa only foneus ohionde waa found ui*lfae 
bout and no Iron In tha lube, pyrite ali^]^ gava much forrlo chloride and 
llula fonoua The umounta of sulphur removed an probably not very 
■Ightteant, they shewed Uu following remits 

Pyrite heeled whh Hfl4Cl km tul|lKar (e) .. .. 7 01 

. '• (6) . . 710 

Vunaahe *■ " .. 0 00 

two AMMM. nouM eog iaxa 148 I n nn to, 1804 



240 


(Mkru 


The tmporUnt point braaght ont In theie experimenti m that pjrlte 
contalna a large amount of fhrrio iron, while In marcaute the Iran appar 
enilj eiiila In ^he ferroui oondltlon Borne reducing action might how 
ever hare taken place due to the anlphides formed The condition of 
the iron In the chlorldea fonnd In the boat and tnhe wu rery oarefully 
lealed bj Mveral reagenti In each caae and there can be no doubt ae to 
the oorreotnese of the reiulla ae elated above ^ 

The deoompoeltion of the aniphidet by metalllo lahe seemed to ofier 
some hope of being praductlre of results that would show In a qnantlta 
lire way the exact amounts of ferrons or ferric iron that are present In 
these two minerals In this line, the action of gold chloride silver 
nitrate and silver sulphate were tned In a qualitative way with both min 
erals Of these the first gave a ready deeomposiiion with both and 
produced both ferrous and ferric salts in eaoh case The silver nitrate 
gave a similar result Sliver sulphate acted very slowly and without any 
deflolte results 

The action of copper sulphate In neutral solution and under presanre 
was tried with very remarkable results At the ordinary temperature 
and pressure the solution of this salt has little effect on either mineral, 
and the ume is true of the solution at a boiling temperature but under 
presanre the reaotloo is complete The experiment was oondneted as 
follows 0 a gram of the finely pulverised mineral was Introduced Into a 
stout glass tube and Moo ofa 10 per cent solution of the salt OoBO| 
9H,0 added the air displaced with a pinob of NaOOi and a drop or two 
of 11,80, (dilute) and a heavy seal made on the tube The lobes oon 
talnlng the two minerals were heated for six hours In an autoclave 
to a temperature of about 20(K> Thp contents of the tubes were bund 
to contain no traoes of undeoomposM mineral bni there was a black, 
more or less flooculent preolphate m ite plane This proved to be co)iper 
sulphide The solution had not altered appreciably In appearance The 
liquid rantenis of the tube were In eaoh case transferred to a flask pie- 
viously filled with CO, and with 10 ao. dllnte sulpiiario add In the bot 
tom, the tube then nosed with water and the amount of ferrous iron 
present titrated wlih fessbiy standardised pousalum permanganate In 
the caae of marcaslta thta gave IS o o KKnO, eolnUon (thia waa two- or 
three tenths of a ouMc eenthneter too mneb, on acoount of the dUBonhy 
In oatdilnc the end reaction) To correct ihb for the Iron b the copper 
snlphate, a blank of N o a OnflO, aolotion, the same as used above with 
10 0 e dilute snlpborto aold, was titrated with tbs permanganate^ giving 
0 S 0 e reduction The Ikoior of the permanganate was 0094 gm ffe for 
1L c Making the oorredlon Ibr the redaction of SO o a 0u9O, eolntioo, 
this gives 47 U per cent of Iran fat adHion as against 40 67. tin timoniU< 
oalamonotln FeB, No donbt if the end reaction had been more exsot 
then would have been a still bjosar cerTsspoadeoee In tin naolt. 

Tha tube eeatalnfnf the pyitta wss trsated In osaotiy tin same Bsaanar, 
and gave a ndaothm of permanganaU of S 0 c.e This time tfl* eod 
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naotlon wti ibarp and eiact CalcnlatiDR the aboTC to Iron (after male 
lag oorrectlon for CuSO,) thh givea 8 01 par cant of feiroui iron In 
pyrlte Aa the total iron la 40 07 thia correaponda t > 10 00 por cent of 
the Iron In the mineral or almost exactly one fifth These expenmeau 
demonatimte In a poaltiTe manner the condition of the Iron in the two 
mlneraU and eren show the exact amounts of each condition of the 
iron fhrrona and ferric * 

That marcasite should hence ha more readily decompoaed hy oxid itlon 
than pynte seems fully explained by the foregoing Investigations aa It 
consists of Fe 8^ an nnaatorated compound In this compound sulphur 
must link to sulphur or the compound have nniaturated bon Is and 
hence any element which would attack the sulphur would break up the 
compound On the other hand the Iron is hold to the sulphur by its full 
number of bonds and any substance that has an affinity for iron could 
not BO readily attack It In this condition This w iiild be true whether 
ferrous Iron be considered here as Pe, with a valence of four or as Fe 
That marcasite Is Fa la also Indicated by Its oxidation in the air Into 
FeSOi mainly Under these same conditions It will be noted that pynte 
forms both ferrous and feme comp mods aa FeBO, but mpeh more 
Fe40| (OH), and five inlphnr Maroaslte however when decompoaed 
by water under pressure (in nature) forms much llmonite also tl^ being 
due no doubt to the oxidation being effecied under pressure 1 %Ib con 
BtltnUon explains also the het that the oxidation of marcasite Is contlnn 
ous and oomplete as shown by the current oxidations It will be shown 
also that this constitution of pyrite that has been made out explaloe ftilly 
lu action with the current That maroasile is unssturated u also Indl 
oated by the tact that It has not btsn made artificially or at any rate posl 
Uvely Mentifled in any of the artificial Fed, that hae ibne far bo^ made 
If marcaalte be a pennlphlde aa ite formula would seem to indicate for a 
forroua compound nonu of the methods detailed above for maktbg FeS, 
would be applloable In Ite case nnleH perbapa the method of Devllle 
might produce It All of the oUier methode would probably produce 
fhrrio Iron at least la large part and the multing product would be 
pyrite ^ 

The formula for pyrite derived fTorn my inveetigatlons and expressing 
the niatlon of the two eonditlons of the Iron In the simplest ysy Is 
4 F#r8| Fe 8, This formula la also-Aone out by what we know of the 
formation of pyrite aa given In the early part of this paper anil by such 
experiments aa I have made on hs daoomt»ekiaa u well as the fhot above 
allnded to that It, In oxUlshtg |n ,^e|pir<t does not form much forTuus 
oomponnds bat mainly fsirlc And it ntso rapMns the foot that U is more 
Mahle oa ragards any element attacking lu snlifoar for It le moat prpbable 
that all the ■rifdiarorilMPe"B,tnM formula Is linked to Iron I would 
propose the following ktractnnl formula not aa exp r essing tbs exsot oon 
Biltuloa of the opmpon^ for of that wj|^ know notking but as an 

•Ihms tasaUh here btsn eeusnsad hr expsTtewu uiideAnitae ikt past rssi In tUi 
ishotslecf gsriaetratpiilttkMd. * 
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ezprewlOD of the condition of the Iron In the molecule and ai embodying 
In n quintitnilTe way the result of my Investigations Into Its constitution 
It will IM! noticed that the sulphnr of the Fe S, Is made to link entirely 
with Iron 


8 



H-Fo< 

8 


8lnotonl formula of pyrite Fe ^ 

^»-Fe<^ 



If ferric Iron be considered as Fet^—Fei' It la only necessary to connect 
the ferric Fa atoms with bonds but It seems to me that ferric iron Is more 
likely Fe"' and at any rate this la the simplest way to regard it A very 
striking proof of the correctness of the Idea expressed In this stmetural 
formula that Fe"8a In pyrite has its sulphnr all linked to Iron Is stibrded 
In the espenmanU on oxidation of the mineral by means of the electric 
current as detailed abore It will be recalled that the amount thus 
oxidised was between SI and S9 per cent New If two molecules of Fe8, 
be split oflf feom the above formula, eay those linked by sulphur to sulphur 
there would ramaln a aaturaied compound much more dUBcult to deoom 
pose (theoretically) than the pyrite molecnie Illustrated end the amount 
of sulphur thus lemoTed would be by calculation SI 88 per cent This 
action could be thus Illustrated 
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would give 
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probable relation* of the atom* la the molecnle and the probability that 
the Fe'^S, I* entirely aaturated 

B 

A Btructuml formula for marcaeJte might be gireo a* 

really expreeae* our entire knowledge of ita conitltutlnn It may be any 
polymer of thia, for being nnaaturated it ahould be capable of forming 
polymer* 

I much regret that want of time haa compelled me to dlscontinne these 
latter Investigation* Into the decompoaibllity of the*e mineral* by eoluilon* 
of metalllo lalta under pressure, as It seems to open up a way for the study 
of many other sulphide* aud would doubtless be productive of most valua 
bla results Besides this it would probably adduce additional proof of the 
oomctuess of my formulas for these minerals as given above 
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JVetM m tk« OtUology of Agrwhmrvt Lndg {Athonyt 0 AW) 

By W B Scott, CoUego qf Sow Jortty, Pivteetom 
(JZsod brforo (As Ajnonean PkOotopktcol Boaoty, May IS, I8A4 } 

Leidy deeerlbed tble genue more than forty yean ago, and yet In spite 
of the repeated explonihioe of the White River and John Day beds, it In s 
hiiberto been known only dram the sknll In 1883, Osborn and Wortman 
published, under the name of Arttonyw, an account of an extraordinary 
hind foot, which, with a typloal artiodactyl taisns, poet es s es flvo digits and 
very large claw like ungual ph^angee The antbon named refer 
Arttonym to the Ancylopoda on ocoount of the reeemblance of Its phalanges 
to thoaa of CAoUestAsrtwn An examloatlon of the type speolmon of the 
auppoaed new pntu led me to believw that ft repreeanted the hind foot of 
Agnookmno (tea Oebam’a Rxoo cf (As Ma/mmaUa At Sorih Amertea, p 44, 
sapenllm) Tbn conclusion wee buaded npon the tact that the tanas 
w not only artlodaotyl, bat cbenc t erlstKially oreodoat In struoture and 
‘thatoertain featum of the skull and dentition of AprieeAarvt Indicated 
that ft must be an exoesdingly aber^t member of the oreodont grmp 

J B Hatcher, eurator ofovertebnte paleontology In the Frlnce- 
loh Huenm. h|e Joat sent me feoa the W>|te Blver bad lands of South 
Dk^tota Uuee ftifiiieBtev ilAletetu of AgrtoeAanu, ataodatad with 
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teeth, the examlnatlOQ of which bee yielded lome Tery earprielng 
reiulte. Not only b the conlccture confirmed that Artionj/x and Affiio- 
cAarut are lynonymou* names, bat also that the forellmb which I do- 
fcrlbed aa T Mttonyx dakotentii (Proe Aead NaL BH, Fhlla , 1898, p 
806) probably belong! to some nearly allied form Agrieehanu bai thus 
almoit aa many aynnnyina aa OAaltootharium, and aa In that animal Ita 
rarloua parta have been roforred to no leas than three mammalian orders, 
the head to the artlodactyla, the fore foot to the creodonta and the bind 
foot to the Ancylopoda 

There preliminary notes will deal only with some of 
the more salient features of structure, leaving a com¬ 
plete account of the skeleton for another occasion. 
Beside the three parts of skeletons already mentioned, 
the material at present available consbls of the fore 
leg and part of manna, lacking ungual phalanges, of 
the specimen desenbed as 1 Mttongx dakoUntu (Mu¬ 
seum No. 10402), and a second very similar specimen 
collected Isst summer by Mr Hatcher (No. 10606). 

The skull of Agriothanu departs very little (lom 
that of the oreodonta, even thoae featurea In which It 
dlflers foom the White River memben of that fltmlly, 
auch as the open orbit and (probably) the absence of 
the lachrymal pit, bolng sbar^ by Protortodon of the 
Uinta Eocene. 

The dentition displays the preeminently character- 
laUo feature of the oreodonta In the oonveraion of l^ 
Interior canine into a functional Incisor, while p 1 
assumes the form and flinotlon of the canine In other 
respects the dentltton Is widely different bom that of 
the oreodonts. Briefly atnled, these dlfierences are as 
follows: (1) The reduction of the upper Indsors; 
(8) the mt^rlform pattem, more or leas oomplete, of 
p. 6 In both Jaws; (8) the structure of the molars, 
which closely resemble those of BgopoUmn, though 
lacking the protoeonule In the upper aeries. These 
dlffercaoes lanced Leldy to refer AprfeeAanis to a 
femfly dlstlnei feom, but allied to the oreodonts. 

The proximal end of the radius Is almost exactly 
ire L Xefl sins ^ Oreeden ; It Is transimdly extended, oc- 

—, of n. cnpylng the whole width of the humoral trochlea and 

maftri K uet. dat. antero postttlorly compressed. The proporUons of the 
throe bumenl faeete are slightly dUbrent from thoae 
of Omeden, the outer one being rolelivalj aainrweT 
and the pit for the latereondylar iMge of the humerus 
higer and deeper. This appliss, howerer, only to thp large species 
bo«a the upper beds; In A. ouMgim the consepcsideBoe of this por- 
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tion of the radini with that of Ortodoti le complete The ehnlt ha» a 
remarkably etroug curvature forward (» t with the coovesiiy In 
front) and la slender with traniveraely oval section broadening gi idually 
to the distal end while in Oreodon it continuts slendei and expands sud 
denly into the infenor end The distal portion preKots many more points 
of dlfforence between the two genera than does the proxim i1 and has In 
Agnochmiut quite a deceptively carnivoie like appearance In the latter 
It Is more thickened transveiacly end lesa anleroposterlorly than in 
Ortodon the scaphoid and lunar facets are leu distinctly separated and of 
different shape and there la no sulcus for the extensor leiidons up u the 
anterior face nf the bone I he ulna bu an olecimnon shaped much like 
that of Or»odon and similarly grooved at the extremity but decidedly 
thicker and mire mauire The Inner humeral foMt forms in iis distal 
portuin a remarkably prominent flinng Up far exceeding the eorreipond 
ing structure in Ortodon The shaft Is large ihioubhout proxlmally It 
u trihedral but soon becomu much compressed laterally ar d ruembles 
a nbln shape since the antero poatenor depth Is retained Ihe distal end 
IS contracted to a narr iw and simply convex facet for the cuneiform 
The carpus is very different from that of Oroodon A complete 
account of It cannot yet be given tbe only available specimens 
lacking the scaphoid and pisiform The lunar is more like that of tbe 
Uinta genus ProUrrtoion than that of 
tbs White River form Tbe special 
peculiaiity of the lunar In the true oreo 
donls IIm In Its tendency to move oxer 
upon the unciform and to make its 
coolaot with the magnum altogether 
lateral This teudenoj la already lie 
gluolng In ProUrrtodon and reaohoa its 
culmination in Mtrjieooharut and 
Mtrf/oAgiu In AyrtesAarw, on the 
other hand, this tendency la reversed , 
the lonar rests almost entirely upon 
Ihe magnum lu facet for which m rn z Psjtofrsitmaiuuof ^ mnAirf 
broad and but slightly oblique Tbe Mat. slat Tbetnpennuiliinronedir 
anterior portion of ihla faoM U convex ^ ««««» 

beoomlngdpeply convex behind Tha^ tmpemW being thaf to tbe soaphoU 
undform facet b lateral rather than distal in front but toward! the palmar 
side the ondfiirm exlenda beneath the lunar The redial surfkoj b like 
that of Ortodon, bat does not deecend.^ low upon the dorsal fisce of the 
bpnA and the palmar ponton dou not present lo much laterally The 
cnnelAinn b ntatlvely large, proslmaily it dbplaysa breed ooneajity for 
the nlna, while the dtatal Cmw b oog^led by the large subcircular fkret for 
tbe nni-lfonn Tbe pUftmn Awe* u flat and notably amall whereas in 
OMsdM It b oonoava and oocnplea the wlfole palmar side of the bone 
'Rm trbpeilnm la lomewyt of a anrpfbe In ha ihape and oonneotlons, It 
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li ■ miBlI nodular bonr, irhlch li attscbed tn ihe Kaphold and Irapecold, 
but hai no faivt for a Aral metacarpal. In view of tbe fkct, Indicated by 
Oabnrn and Wortman, and ronflrmed by one of the aperlmeni received 
from Mr Hatcher, that a hallux waa present In Ihe pea, tbe ahaenceofthe 
pollex, vfhich Is preserved In at least two oreodonls, Is decidedly nnex* 
peered There Is reason to believe however that the pollex was retained 
In A imtiqinu Tbe trapezdd la oonslderahly larger than Ihe magnum, 
espertally Its dorsal portion , posteriorly It la exravaled on the ninar side 
for the extension of tbe magnum The auituce fur the scaphoid Is some¬ 
what warped , broad and proximal In fimnt, narntworand obliquely lateral 
behind. The distal portion of the trap* mid artlculairsonly with the second 
metacarpal. The magnum differs Aom that of Ortoden In several Im- 
portent respects. Its proximal surbee Is occupied prlnclpslly by the 
lunar, the scaphoid being conflned to a relatively narrow surface In front, 
though posteriorly the contact Is more considerable, and farther the 
magnum has but a very amsll facet for the second metacarpal The unci- 
form differs considerably from that of Onodor\. Anteriorly the lunar 
facet forms an excavation upon the radial side of the bone, but posteriorly 
an slmoet cylindrical process extends beneath tbe lunar. The proximal 
surface, which In Oreodon Is divided equally between tbe lunar and cnnel- 
(brm facets. Is occnpiod almost entirely by the fltcet for the cuneiform. 
Tbe articular surface for the flfth metacarpal differs from that of the last- 
named genus In its larger relative site and more distal positloo, and tbe 
posterior hook of tbe unciform Is decidedly more massive. 

Tbe melacarpals are represented by tbe proximal and distal ends of tbe 
second and fourth and by the third complete. They display several slgnlfl. 
cant differences from those of Orsedea. Asalrendy mentioned the pollex 
was probably entirely absent and the other metocarpals are of more uni¬ 
form site, giving a more Isodsotyl form of manns than In Oreedoti. The 
head of me ii Is slightly smaller than that of me. it, and baa a large con- 
rave facet lor the traprsild and a very minute one for the msgnnm. Tbe 
shaft Is more rounded and lias antero posteriorly compressed than In 
Ofttdo*. The distal end Is ereodont rather than ungulate In appeaimnce. 
This appeaiance is due to the great enlargement of Ihe processes for 
attachment of the lateral ligaments, tbe more distinct oonstrlcllon of the 
trochlea and lu almost spherical sbape and to the greater prominenoe of the 
Carina. Mo in Is the heaviest of tbe seriss; It bears a large faest for the 
magnum, which Is convex antero-poeterlnrly and eonotre transvasely, 
and abuts against Ihe undfom by a process which overlaps Ihe head of 
ma XT I this process Is, however, relatively smaller than In OiWm. 
Mo IT requires no particular dssoripthm i it is rather smaller than mo. m 
and somewhat larger than mo. tt. 

the jdialanges are, at first sight, very dllfkrent IVom those of Oresdsn, but 
aoaraftil oompeilwa shows Importaat resemUanoas, eepeelally If the small 
speeieB, A. mffgwM, from the lower beds be otwaldered. In tha (wufeliiidl 
piwlanx the fotfowlng dHbrenees from Oresdsa my be obearred i (t) 
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Tbe proiimal trtlanlsr 8urflM!e u more deeply roncAre and more 
oblique to ibe It ng axle of the bone preacnling iloraally aa well as pro&i 
mally (S) Tbe dis¬ 
tal iTocblee la less 
depressed more 
deeply ooithed aod 
extends farther upon 
the palmar side In 
the stomd phalanx 
the dorsn palmar di 
ameter Is relatively no a Fbaia gei r i\ iitu of d an ■ same i di M ai 
much greater and the aiHgaland n t >La. 

transverse diameter less Ilian in Oreodon The median ndge of the prox 
Imal trochlea Is much more prominent and the lateral concavities of this 
sarface more deeply excavated The dl«tal articular fleet la much more 
extensive especially upon the pilmar sMr and more deeply notched 
in the middle line The ungual Is compressed and forms a large claw 
quite uulllie the slender pointed hoof of Oreodon though the d fference is 
hanlly a fundamental one The fioet for Ibe second phalanx Is much 
greater in the d irao palmar direction and allows a more extended move 
ment of the two bones up n each other Tbe mutual relations of the 
three phalanges Is quite different tn the two genera In Agrtoeharvt tbe 
arrangement la much like what la found In Ohaluolhmvm 

The tibia differs in severel important respccta from that of Oreodon 
The proalnial end is carnivorous rather than ungulate m appearance 
Tbla la dua imitly to the fl itneaaof the cnndyletand their slighter obliquity 
fhim before backward but especially to the small prominence of the 
cnemial crest which th lugb broad and massive Is mucli lower than In 
Oreodon and henoe the proximal portl m of tbe tibia hax a decidedly 
smaller antero posterior diameter than In that genus Ibe spine la also 
leas conapiGuous The distal end is remarkable for tbe great sixe of the 
Internal malleolus which la very long and hu an articular facet for the 
astragalui upon Its free end 

The tanus has already bee|t fullv described by Osborn and Worlman 
It IB requisite heiCi Uiereibre only to call attention to Ibe differencee 
which obtain between the various species of JgnooAartu aa wel] aa be 
tween the latter genua and Oreodon ^ In the absence of teelh it cannot 
yet be determined whether the tpectmen deacribed by Oaborn and Wort 
■tan ahnnid be ralbrred to any of Leldy e apccles and ibeitfore fo^tba pur 
poeea of Ibe present oompartoon, the^ame A gaodrgt 0 and W will be 
ntnlued A oafigwi Irom the Oreodon beda dtflbn from A gmidrgi in 
the Ibllowlag panlenlan (I) Tbe ate la somewhat smaller (3) All the 
elemente of the tarana are raUtlvelwhigher and narrower (8} Thera la 
lem dlffarenea la ate between mtetMl and external oondylea of the 
aauagaltu and tha lalierjia Icparaled by a pmeb wider interval from the 
eoteldal hunt. (4) Tka^ fur tha inierahl mallMtliu k muph leee deeply 

MM raiiM aoo xxxui MS fl v rflnrru xdxb ifl 18M 
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InolBed (S) The flbalu facet of the oeloeneam le higher end more 
oblique, but leu extended entero-poateriorly (6) The celoeneel Ihoet of 
the cuboid le relatively broader, while that for the aalragalui U narrower 
Uiifbrtunately the oompound cuneiform la loat from the apeclmeoa of 
A antifum and the only navicular pieaerved la too much Injured for com- 
parlaon 

The tareui of Agriociarut la fundamentally almllar to that of Oreodon, 
but with many algnlflcant differenoea of detail. Comparing Q. evUnrttoni 
with A oattfutM the fallowing devtatlona In the nlraclure of the latter 
may be obaerved <1) All the Unal bonu are much lower and broader. 
(9) The pit on the aatragalua fur ttw tlbial malleolus la much deeper and 
the ridge uparatlng the cubuM and navicular facet of thia bone la decidedly 
more prominent (8) The sustentaculum of the catcaneum la much more 
strongly developed and projecting. (4) The calcaneal beet descends 
lower upon the dorul boe of the cuboid ; the hook-hke proceu on the 
plantar surface of the cuboid la very much more maulve and the dialal 
beet for the fll\h metataiul leu diatinotly uparaied from that for the 
fourth In A- gaudryt the plantar hook of the navicular la greatly In¬ 
creased In breadth aa compared with that of 0 eiiUertaonf, and on the 
distal surface of the compound cnnelfonn the facets for the second and 
third metatanala lie In the ume transverse plane, Instead of being at dif¬ 
ferent levels. In consequence of this arrangement the second meiatarsal, 
which In Onodon abuts against the tibial side of the eolocunelfotm, Is en¬ 
tirely excluded from that element ‘Whether the ume is true of A 
antiquM cannot at presentbe determined. In one of the specimens of the 
latter speclu the entocnnelform Is preserved It Is oonsldeimbly wider 
than the ume bone In Oraeden, and bu a distal beet for the first meia- 
tarul, thus confirming Osborn and Wortman’s oburvatlon u to the 
praunce of a hallux In this genua. A number uf caudal vertebru show 
that Agrtoekanu had a longer and more powerful tall than Onedm; In¬ 
deed, the tall is quite u well developed as In the larger oati^ a f., the 
leopard. I have eluwhere called atienthm to the ouiloas cbaiaoterof the 
axis In this genua (JforpAelopfseAu Jakrbuek, Bd xvl, p. 881), The 
odontoid proceu hu the oharaeterlsUo shape found In the oreodonts; It is 
short and broad, with strongly ooarex veotral anrboe, nnriy flat dortal 
snrbce, and rounded anterior maigln. This proceu b therefore, netther 
oonioal nor spont-sbaped, but Intarmcdlate betwun the two. The neural 
spina, on tbs other band. Is entirely diffirrnt born that of the oreodonts 
and forms a great hatohet-shaped platen resembling oamlvoroas rather than 
ongnlate struoture. 

Tbb BnmiATia Foamoir pw AouooHtaaoa. 

Lsidy aaparated thla genna bom the oreodonts, as the type of a dMiact 
fhmily. whldt he regards ua “ peculiar aad exUaot fismlly of rum i nants 
ofthe meat aberrant tfoaraete^ but alllsd to the Q r esdsa b ** OmaBbed 
the two banies, ihrlagteAgrieeWsweabbullyiaBk, an example trUdi 
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WM followed by Cope aod by myeelf Oiborn and Woriman referred 
their Benoa Artionyx to the Ancylopoda with OTuXieothenwi construct 
mg a new auborder the Artlonycbia for lla reception While much re 
mains to bo learned regarding Agrtoehorui some inferenus from the 
facta of atruoture described In the preceding pages are reasonal ly clear 
In the first place I cannot agree with Osborn and Wortman in rem ivlng 
this genus altogether fimm the Artiodaclylaand assigning it to the Ancylo 
poda Snch a removal Implies that all of the arllodactyl fiaturts of 
structure have been mdependenlly acquired and this Is highly Improb ible 
I have it is true repeat^ly Insisted upon the reality and frequency of 
parallelism in development but It Is very easy to push this d icinne to 
unwarranted extremes Among mammals at least no snch extreme case 
of thla mode of evolution u known as would inelOde the skull dentition 
limbs carpus and tarsus and In fact everything but the phalanges The 
only evidence which could Justify such a conclusion wouU be the finding 
of a sucocmIod of species by which the Independent origin of the two 
groups could be trac^ out step by step The agreement of Agnoehctnii 
with CfhaUeothenwn is of the slightest and moat superficial cbaraaer con 
slating only in the fact that both genen have claws But the ungual 
phalanges are of a very different pattern In the two genera and it is surely 
the leas dangerous bora of the dilemma to conclude that this single corre 
spondence Is due to parallclum rather than that the numerous and Im 
portant cbaracterB In which Agnoehmnu agrees with the artlodaotyls are 
the result of such a process 

But a difficulty arises here Is not the dutlnotlon between hoof and claw 
a fhndamental one established long before the artiodactyls bad arisenf 
To answer this question with any certainly would require a much more 
exact knowledge of the genesis of both kinds of phalanx thgo we at 
present possess but there Is much reason to believe that while the ungu 
late and unguteolate types of mammals are radically dlsUnet yet the du 
tlnctlon does not rest, as the names imply, upon the ohatacter of the un 
gnals At all events both hoof and claw are found In closely allied 
goners u for axample among the rodents oreodonts and edentates 
These examples are It la tmqi all found among the ungnumlstos hut there 
is no a prson reuon for nssumlng Uut a similar dl vanity among the ungu 
latca may not ooonr That It Is rare In the lattergnnp Isdoubtless due to 
the hot that nngulatna almost uniformly employ tbo fhet only for purposes 
of locomotion nnd Indeed It Is dlfifioult to oonjectuie what the fhpctloD of 
■vch fintts those of AgneeAewititnd (7laiieo(AerfKiiimny have been In 
view of all the chnncterisdo artlndaotyl struotures wbidi Agrioekanu 
dlnptayn one enn hnrdly escape the ooneltmon that In this case the trsnsi 
Uoa from hoof to claw has sotnally taken plnoe and that this genua Is the 
culffllna^ of a sutoa of absmntdMlodaetyls In ths second plsca it is 
•hvlotts that Lnidy a sspantlon «f Agntthanu ttom the OrtcdtnMa Is 
aatlrslypn^ AouwnohseanprobfomlstodetoiiBlnntbenikUonahlp 
faetweta the two fomni% sad to this end It will be neceaasiy to briefly 
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r«capltu1ale iheir resemblanoM and differences Agrioeham resembles 
the oreodonU In Ihe following points: (1) The sknll structure of the two 
fnmllles is closely alike and the Uinta genua TVotoraerfoa hardly differs at 
all In this respect from Agriceharui (8) The eery charaoterlallc orcodont 
features of ihe canloiform Aral lower premolarand Inclslform canine are re¬ 
peated In AgnocAanu (8) The atlaa and the peculiar odontoid process 
of the asis are similar In both groups (4) The elbow Joint In the oreo- 
donls Is, as la well known, eery exceptional among ungulates and all lie 
peculiarities are repealed In somewhat eiaggerated form In AgriooAanu. 
(S) The tarsus la oreodont In almost every particular, and Is curlonsly 
paralleled In many deUlls by that of the Loup Fork genus Mtrgeoehariu. 
It should be remembered In this connection that In A antiquut the Unns 
deviates lose from the oreodont type than does that of the later and larger 
A gaudryi, and Is In fact Intermediate between the two. This Is slgnlA- 
cent, because ln<tha long continued existence of the Ontdenttita from the 
Uinta to the Loup Fork, then Is relatively little change In the tarsus, 
while each succe^ve genua displays Its own particular modifloailon ol the 
carpus (0) The phalanges, except the nngnals, diflbr relatively little la 
the two groups and are manifestly of the same type. (7) The articulations 
of the metap^lals an similar. 

The most Important respeels In which Agrioeharut differs from Ihe 
oreodonts are as follows (t) The pattern of the molar teeth Is very dis 
tinct, but this gap, especially as regards the lower teeth. Is to some extent 
bridged by Protor»odm of the Uinta Xncene, which shows that the two 
kinds of molar nuy well have been derived foom a single type. (8) The 
distal end of the radius Is oreodont, rather than ungulate In charsoter. (8) 
In Agrtotkarut the carpus differs decidedly fVoib that of the White River 
oreodonts, both In the shape and In the connections of Its parts, the dis¬ 
placement being In opposite directions. Here again Pratonedon tends to 
connect the two extremes and dlsplsys a type of carpus not Car removed 
from that which may have given rise to both. (4) The position of the 
phalanges with reforance to the meupodlals and to each other Is quite 
dlSerent (9) Uuoh the most remartuble dtfference between the two 
groups Is the presence of claws In Agriothmrt, while the oredonu have 
hoolb. (9) Though the large Agriothmnu qwotes from the uppermost 
White River beds hss no pollex, there Is reason to beHeve that It was 
present In the earlier and smaller A. saMgeiis. (7> A striking dlfbrenoe 
In the knee-joint is observable between Agrto^anu and the oreodonts, 
which Indicates that In the former the leg was stialghter, while the proxi¬ 
mal end of thetlblaand dlstnl end of the fomur have quite the appeaimnoe 
of the same parts In the Oamlvora. (8) Ail the elements of the taimu 
are lower and broader, the astragalua hss a deep pit for the Intaraal 
mallaeloa and a hallux is present. The laUor has not been found In nay 
oreodont (A) Another omivorous foetnie fo AgrMlarus Is the ihspe 
aamuMd by the neuml spine of tho axis. 

Inbrisf, ihedsatltloo and akslston of AprMUms Oow a Urgs a«m<- 
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ber of cloM corretpondencM with the oreod mil end eipecially in thoM 
particulars in which that group llUers from other artiodaciyl f imilies On 
the other hand then an slgnlfluuit dev atloni from the onod nU wl ich 
are to be found mon particularly In the itructuns correlated with the 
ounoue change In fbot atructon It seems on the whole highly probable 
that the two families an not distantly related especially if the somewhat 
Inlermedute character of Proiortodon be considend 

The concluslou to which the available evidence leads Is then that 
Agrioeharui u the last term In a succession of species which f rm a 
cnrionsly specialized oAhoot of the Oreo loiUtda Its d vergences from 
that fhmlly being principally the results of a change In the fhnet ns tnd 
uses of the feet The separation of the two senes was pribal ly already 
eeubllshed In the Uinta Eocene fir in spite of lU somewhat InUrmod ate 
oharaoler Pretoreodon, can be a fonrunner only of the c reodonts The 
Bridgor beds may be expected to yield the common ancestor of the two 
series and this animal will probably tnrn out to be a pentsdaclyl form 
with buna aolenodont denuil in and qulnquetuberculale upper molars the 
unpaired lobe In the anterior half of the orown As I have elsewhere 
suggested this hypotheuoal form may have betn already found In the Im 
perfectly known Biloigui 

The likeness of the Agrioehmrui molars to those of npopotamue has 
often been noticed and the Inference drawn that these two genera we e in 
some manner more or less closely related Mr Hatcher writes me that 
he has lately found feet of Huopotamut which suggest the same afflnltiei 
Until this material hss been carefhlly studied it will be the ptrl of prt) 
deuce not to prq|adge the question 


Three ITw Methedi for the PeUeUoit cf Pergerfi 
Dr Porosfor Proeer 

(Asad Wore Ms .iiiisrwM PhOoeophual Soetety Mey Pi 1894 ) 

I wish to pot on record three new methods which I have applied sue 
osssAilly for the purpoee of detecUng feauds in written documento 
The first enablia one to delenBlne with comparative ease ahidti of two 
oreesliif ink tinea was made trst, and consists In observing the cross 
lag by a lens of low power (tour or Ire dlametera) at a very oblique 
aagle Zf a light ink line be mode over a darker one the appearance to 
the eye when viewing the erosslam^perpendlcnlsily to the plane of tbs 
paper wQl be that the darker lUn la superposed The ressoa of this la 
that ink lines are qulta tranaparant and the darker line Is seen through 
ttw Mfdktsr one end anem# to msko one oontinnone line with Its two Umbe 
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uroai ibe InteTMOlIon When lh« pftper ii lacllned bonever bat fow 
of lb« nyi of light which moh the eye by reOexIon ftam the inteneeiloa 
tnTene and loee rayi by ebaorptlon fh>in both Ink lllmi bat the greater 
namber penetrate only the upper ink and do not anffer aboorption by 
the lower 

The oeoond li a method of Judging whether or not two llnea hoTo been 
mode with the ume Ink and conalita In pooling orei each In onooeMlon 
prlimi of red yellow or bine gloai (or two of thoH) and noting the nnin 
ber of mllllraeten through which It la neceoiaiy to more each prlim 
from the poolilon where ito thin edge la In contact with the mark to be 
Judged to that where the color If extlngulahed and the line la block The 
pnim II pnibed horlrontolly over the Ink mark continually adding to the 
thickneia of the colored glooa over the latter When the line oppeora 
qnlte block the diatonoe In mm over which the priem hoc been pnahetl 
If read off and compared whh the number of mm which the other line 
reqnlrea to atlaln the ume mult If the Inki have the ume rolon theu 
ruulu mail agree 

Third method In 1896 I read before the Bodety a paper on the nu of 
oompoaite photography fir the parpoee of eotobllahlng the type of on 
Individual i wriUng and eapedolly the aignature Since then the mechani 
col dlffloultlef In the way hove been greatly leuened and the method hoa 
given moot voloable reaulto in caoea before vonooi conrta But there 
ora many occulona where it cannot be employed for one reoaon or on 
other and In inch cooei 1 have devioed a lyotem of meuurement and 
tabulation which icoompllahu by Sguru what oompoiite photography 
Mtabllobed automatically by form The older method may be called the 
graphic average of the bondwntlng and the later the numerical average 
The advantage of the former le that It Uku Into account at once aU the 
elemenu of character while the latter con deal only with comparatively 
flaw but In eplta of thle the ruultf atuined have been very Interuting 

By the lyetem here alluded to a given nnpiber of belgbto breodtbe and 
onglM of letien and epocu between Uiem and between worde are 
leleoted and meaeured In a large number of undiepnted elgnaturu The 
eome elemenu ore then meaeured in the eignoture In dlepnte The aver 
ogu of all the elemenU In the genuine uriu la then compared with the 
latter and their agreement or diugreement will generally lead to a oor> 
reu Judgment ee to the gwulneneu of the dbpnt^ itgutura 

Thle method hu given euoeeufhl nenlte In a direction whkfo extendf 
the ertginal Idea to a itudy of guided hande and it hu been poeelblo 
to extraet from the colnnuu of meoanreuenu, proolh of the exlotence of 
ebtneterlfUof of etch of tte eeponta handwntlnp 



Stated Meeting, May 4, 1894. 

Mr. Inqhak in the Chair. 

Minutes of preceding meeting read. 

Letters of envoy were received from the Survey of India 
Department, Calcutta; K. Sochsische Gesellschaft der Wissen- 
Bohaften, Leipiig, Saxony; Faoultd des Sciences, Marseilles, 
France; Mrs. Carvill Lewis, London, Eng. 

Letters of acknowledgment were received from the Royal 
Society of New South Wales, Sydney (142); Imperial Acad¬ 
emy of Sciences, Physical Central Observatory, Russian Chemi¬ 
cal Society, Library of the Ministry of Marine, Prof. Serge Niki¬ 
tin, St Petersburg, Russia (142), K. Vetenskaps Akademiens 
Bibleotek, Statistika Central Byran, Stockholm, Sweden 
(142); Maatsohappij van Nederlandsohe Letterkunde, Leiden, 
Z. Holland (142); Bibliotbeque R. de Belgique, Bruxelles 
(140, 141); Radaotiou der Naturunnenacha/tUehen Wochen- 
ecKri/t, Berlin, Prussia (141); R. Acoademia dei Linoei, 
Rome, Italy (142); BibUothdque Universitaire, Lyon, France 
(180-lSo); Mercantile Library, Philadelphia (1S5); Mr. Evhr- 
ard F. im Thurn, Qeorgetown, British Guiana (141). 

Letters of acknowledgment (144) were received ftoih the En¬ 
gineers' Club, Franklin Institute, iTniversity of Pennsylvania, 
Mercantile Library, Pennsylvania Historical Society, Free Li¬ 
brary of Philadelphia, Academy of Natural Sdences, Wagner 
Free Institute, Numismatic and Antiquarian Society, Gen. 1. 
J. Wistar, Admiral Msioauley, Prob. E. D. Cope, H. D. Greg¬ 
ory, Lewis M. Haupt, H. 7. Hilprecht, J. P. Lesley, James 
MaoAlister, Dn. John Ashhurst, Jr., J. Solis Cohen, Persifbr 
Fraaer, W. W. Keen, Mortis Loogstreth, John Marshall, 
Charles A. Oliver, 0. N. Peirce, W. S. W. Busohenberger, 
Q. Olay Trombull, W. H. Wabl, Memrs- R. L. Ashhurst, R. 
Meade Bache, Patteraon DuBoia, Jacob B. Eokfeldt, Robert P. 
Field, K Y. d'lnrillfer, W. If. Jefferia, Franklin Platt, Theo¬ 
dore D. Band, Bodia Yorelon, J. M. Wilson, Ellis Yaraall, 
Philndelpfaia; Mr. l^eber 8. Thom{iBob, Pottsrille, Pa.; Rev. P. 
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A. Muhlenberg, Beading, Pa.; Bev. O. W. Andenon, Boae- 
mont, Pa.; Dr. W. H. Appleton, Swarthmore, Pa.; Dr. John 
Cnrwen, Warren, Pa.; Mr. Philip P. Sharpies, West Chester, 
Pa.; Wyoming Historical and Geological Society, Wilkes- 
barre. Pa.; Maryland Institute for the Promotion of the 
Mechanic Arts, Enoch Pratt Free Library, Baltimore, Md.; 
Journal of the U. S. Artillery, Fortress Monroe, Ya.; Mr. 
Jedediah Hotchkiss, Staunton, Ya.; Leander McCormick Ob¬ 
servatory, Library of the University of Yirginia, Prof. J. W. 
Mallet, University of Yirgmia; Agrioultural Experiment 
Station, Experiment, Oa.; Georgia Historical Society, Savan¬ 
nah ; Michigan State Library, Lansing; Atheneum, Columbus, 
Tenn.; Dr. Bobert Peter, Lexington, Ky.; Prof. E. W. Clay- 
pole, Akron, 0.; Uuiversity of Cincinnati, Society of Natural 
History, Cincinnati Observatory, Cincinnati, O.; Oberlin Col¬ 
lege, Oberlin, 0.; Purdue Experiment Station, La Fayette, 
lod.; Prof. G. W. Hough, Evanston, Ill.; State Historical 
Society of Wisconsin, Wuoonsia Academy of Science, Arts 
and Letters, Madison, 

Aoce^ions to the Library were reported from Prof. N. A. 
Cobb, Sydney, Australia; Great Tngonometrioal Survey of 
India, Debra Dun; Etat Independent du Congo, Brussels, Bel¬ 
gium ; Musde Natnrelle de Hongrie, Budapest; K. Akademie 
der WissensobaBen, Yienna, Austria; Gesellsobaft fhr An- 
thropologie, Etbnologie und Urgesohiohte, Berlin, Prussia; 
NaturwissensohafUiohe Yerein, Bremen, Germany; ^blesisobo 
Botanisohe Tausoh-Yerein, Breslau, Prussia; Prof. August 
Tisohner, Leipzig, Saxony; Geographisohe Gewllsohafl, Bern, 
Switzerland; Soddtd Yaudoise dee Soienoes Naturellea, Lau¬ 
sanne, Switzerland; Sooidtd Franeaise de Physique, Paris, 
France; Mrs. OarvUl Lewis, London, Eng.; Geological Society, 
Glasgow, Scotland; Canadian Institute, Toronto, Canada; 
American Statistioal Amooiation, Prof. Alexander Maofarlane, 
Boeton, Masa.; Prof. C. L. Do<^ttIe, Salem, Mesa; Agriunl- 
taral Experiment Stetion, Newark, N. J. ; Academ y of Kata- 
ral Betenoci. ManeaniUe library, Mr. FradeHok Prime, Phila- 
ddpfala; Office of the Chief ^ Atgiaevi, U. S. DepertOMnt 
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of Agrioulture, Anthropological Sooietj, U. S. Fish Commie- 
■ion, Cenaufl Office, WaebingtoQ, D. C.; Lick Obserratorf, 
Mt. Hamilton, Cal.; Iowa Maeonic Library, Cedar Bapide; 
Geological Survey, Dee Moines, la.; Deuteohe WiBeoneohaft- 
liche Verein, Santiago de Chile, Sooiedad de Ingenieroa, 
Puebla, Mex. 

Mr. Henry Carey Baird, in the following letter, presented 
to the Society, on behalf of the contributors, a handsome por¬ 
trait of George Ord, a former Yice-President of the Society: 

To THB PaumaitT ov the AxEutcAH Piiilobophicai. Booirtt 

Mr, iVMiiimtThe pleasant dnty has devolved on me, on behalf of a 
number of members of the Society, subscrtbon, of presenting to the So 
olety a portrait of the late Oeorge Ord 

This portrait has been copied by Mr. T. Henry Smith fVcm the original 
by John Hagle, painted In 18flS, the property of the Academy of Matnml 
Sdenoes, to the courtesy of the officers of which Institution wo are m- 
debted for permission to make this copy 

Mr. Old was an eminent Philadelphian, havtog been born here In 1761, 
and died here January H 1666. He was elected a member of this Society 
Oetober 17, 1817, was Secretary 1^1897 and also In 1880, Vice Presl. 
dent 16^1880, Librarian 1848-1848, Treasurer 1848-1847, Councilor 
1886. From 1851 to 1808 he was President of the Academy of Natural 
SoUnoes. He was also a Ibllow of the Lluneaii Society of Loudon. 

Ho woe an Intimate fHeod of the naturallet Alexander Wlleon, and was 
his oompanlon In many of hie ornithological expedlUone. After Wilaon'e 
death. In 1818, Mr. Ord oompleled Uie eighth rolnme of Wlleon’e Omtth 
oloftf (Ph[la<)elphla, 1814} In 1880 be prepared a new edition of the 
last three volnmea, and la 1888 published his Ltfi nf Wtiton. In 1884 he 
wrot« the Mtmoin iff Thonuu Sat, and In 1840 a Mmnir qf UharUt A. 
Ltumr. While bb epeclal dlfpsrtnieDt was that of natnral hbtory and 
eipaelally ornithology, hb labors aa a lexloographer were Important, hav¬ 
ing aided In editing Jofaneon'e Dtettonary, and having contributed valu¬ 
able matter to the dictionary of Noah 

It •eerua eminently flttlBg that a portrait of thb dbtlngolahed member 
of the Society chould adorn the walb of Me hall, and It b hoped that thb 
(sithftil raproduqslon of Nagle’e admirable plotnre may be thought worthy 
of the enttjeot. 

Peilabbimia, May 4,1804. Heebt Gabrt Bairo. 

Tfao letter wu ordered opresd on tbe minutes with the list 
of doiUHi. 

vneo. AHpL rmuH. eoa xmn . tiVkS «.. rRiai[jma sunn 10 , 18 M. 
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Dr. MorriB moved a vote of thonka to the donora, whioh 
waa adopted. 

Oommitteea oa “ Membership ’* and the “ Memorial Dinner ” 
reported progreaa. 

A letter waa received from Mr. Ben. D. Peter, Lexington, 
Ky., annoonoing the death of hia father, Dr. Robert Peter, 
April 26, 1804, ect. 89. 

Obituary notice of George da Benneville Keim waa read by 
Dr. Brinton. 

Mr. Baohe read hia viewa on “ The Dynamics of Boxing." 

Nomination No. 1278 waa read. 

Mr. Prime moved and Dr. Brinton seconded the following 
reaolntion: 

StuUed, That J. Sergeant Price, the Treaaurer of the American Phllo- 
aophlcal Society, la hereby authorixed and directed to cut the vote to 
which the oorpomtlon la entitled u a policy holder and oontrlbntor of 
“ The Philadelphia Contrlhutlonehlp for the Inaurance of Honau from 
Lom by Fire,” at any election for Dtreotora and Treunrer of the eorpom- 
tlon hut named, to urre (hr the year ending the aecond Monday of April, 
1605, and to rota on any queatlona that may arlae at the meeting at which 
the aald election la held. 

The roaolaUon waa unanimonaly adopted. 

And the Society waa adjourned by the presiding member. 


Stated Meeting, May 18,189J^ 

Preaident Fbalit in the Chair. 

Col. Heniy DnPont, a newly elected member, was praaented 
to the Chair, and took hia Beat. 

Minbtea of meeting May 4th read. 

Oorreqiondeaoe waa snbmitted aa foUowa: 

Letten of envoy wen received from the Inatitat Egyptian, 
Cairo; Qpologioal Survey of India, Calontta; K. £. Astro- 
ttomlaoh'meteorologiaohe Obaervatorinm, Triert, Anattia; TTni- 
vnmtd de Lyon, Lyon, France; Royal Statiatieal Soda^, 
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London, Eng.; Direction OtSndrale de Statistiqne, La Plata, 
S. A. 

Letters of acknowledgment were received fVom the Royal 
Mint, Melbourne, Australia (ISQ, 140); Acaddmie Hongroise 
dea Sciences, Budapest (186, 188, 187); Schweizensche 
Naturforschende Gesellsobaft, Bern, Switzerland (142); Prof. 
Giovanni Capellini, Bologna, Italy (142), B. Academia di 
Soienze, Lettere ed Arti, Padua, Italy (142); UnivennUi de 
Lyon, Lyon, France (180-180,141). 

Letters of acknowledgment (144) were received from the 
Geological Survey Department, Dr. Alfred B. C. Selwyn, 
Ottawa, Canada; Literary and Historical Society, Laval Uni¬ 
versity, Hon, J. M. LeMoine, Quebec, Canada; Canadian In¬ 
stitute, Toronto; Society of Natural History, Portland, Me.; 
Dartmouth College, Prof. Charles II. Hitchcock, Hanover, 
N. H.; Vermont Historical Society, Montpelier; Rhode Island 
Historical Society, Providence; Franklin Society, Providence, 
B. I.; Boston Society of Natural History, Massachusetts His> 
toric|L Society, Pnbhc Library, Mr. Robert C. Winthrop, 
Boston, Mass.; Museum of Comparative Z5ology, Mr. Robert 

N. Toppan, Prof. J. D. Whitney, Dr. Justin W insor, Cambridge, 
Mass.; Free Public Library, New Bedford, Maas.; Essex Insb* 
tute, Salem, Maas.; American Antiquarian Society, Woiiiester, 
Maas,; Mr. George F. Dunning, Farmington, Conn.; Connec¬ 
ticut Historical Society, Hartford; Yale University, Profs. 

O. 0 . Marsh, W. D. Whitney, New Haven, Conn.; Agri- 
oultoral Experiment Station, Storrs, Conn.; State Library, 
Prof. James Hall, Albany, N. Y.; Buffalo Library, Buffalo, 
N. Y.; Prof. Edward North, Clinton, N. Y.; Prof. J..M. 
Hart, Ithaca, N. Y.; Columbia College, N. Y. Academy of 
Medidne, N. Y. Historical Sodety, Americau Museon^ of 
Natural History, N. Y. Hospital Library, Prof. Joel A. Allen, 
Hon. Obarles P. Daly, Dr. Daniel Draper, New York, N. Y. ; 
Yossar Brothers' Institute, Poughkeepsie, N. Y.; Owlogioal 
Sodety of Amerfost Rochestec^ N. Y.; Prof. W, Le Conte 
Steven% Troy, N, Y.; Ondda Historical Society, Utica, N. Y.; 
Free Publio Library, Jersey City, N, J.; Pro£ Robert W. 




258 


[M«yl8, 


Kogera, Madison, N. J.; New Jersey Historioal Society, New¬ 
ark, N. J.; Profs. W. Henry Qreen, Charles W. Shields, 
C. A. Young, Princeton, N. J.; Dr. Charles B. Dudley, Altoona, 
Pa.; Dr. Robert H. Alison, Ardmore, Pa.; Prof. M. H. Boyiy, 
Coopersburg, Pa.; Hon. l^kley B. Coxe, Drifton, Pa.; Dr. 
Traill Green, Prof. J. W. Moore, Rev. Thomas 0. Porter, 
Easton, Pa, Mr. Andrew S. MoCreath, Harrisburg, Pa.; 
Haveribrd College, Prof. Lyman B. Hall, Haverford, Pa.; 
Mr. John Fulton, Johnstown, Pa.; Linnean Society, Lancas¬ 
ter, Pa.; Prof. F. A. Genth, Jr., Lansdowne, Pa.; Mr. F. F. 
Rothermel, Linfleld, Pa.; Hon. James T. Mitchell, Prof. 
Albert A. Smyth, Philadelphia; Philosophical Society, West 
Chester, Pa., Col. H. A. DuPont, Wilmington, Del.; U. S. 
Geological Survey, Surgeon-General's Office, U. S. Coast and 
Geodetic Survey, Smithsonian Institution, Oathoho University, 
U. S. Weather Bureau, Drs. J. S. Billings, W. J, Hoffman, 
Col. Garrick Mallery, Prof. Charles A. Schott, Mr. WiUiam 
B. Taylor, Washington, D. 0.; University of Tennessee, 
Knoxville' Texas Academy of Science, Austin; University of 
California, Prof. Joseph Le Conte, Berkeley, Cal.; Lick Ob- 
Mrvatory, Mt. Hamilton, Cal.; Prof. George Davidson, San 
Francisco, Cal; Academy of Natural Sciences, Davenport, la.; 
State Historioal Society, Iowa City, la.; Kansas University 
Quarterly, Lawrence; Nebraska State Historical Society, 
Agricultural Experiment Sution, Lincoln, Neb.; State Agri¬ 
cultural College, Fort Collins, Colo.; Academy of Science, 
Tacoma, Wash.; University of Wyoming, Laramie; College 
of Agriculture, Las Cruces^ New Mexico. 

Letters of acknowledgment for Certificate of Membership 
were received ftom Dr. Samuel A. Green, Boston, Mass.; 
Prof. J. M. Hoppin, New Haven, Conn.; Gen. Isaac J. Wis- 
tar, Philadelphia. 

Accessions to the Library were reported from the Geologi¬ 
cal Survey of India, Calcutta; B. Aooademia degli Agiati, 
Boveredo, Tyrol; Osservatorio Astronomioo Meteorologioo, 
Triest, Illyria; Universitd de Lyon, France; Sod^ daGdo- 
graphie, Toulouse, France; Royal Institution, London, Eng,; 



American Oriental Society, New Haven, Conn.; Historical 
Society, BnfiEalo, N. Y.; Oneida Historical Society, Utica, 
N. Y.; Zodlogioal Society, Editor of the Nataralist'a Leisure 
Hour, Indian Bights’ Association, Editors of the Intemalxonal 
Journal of Ethics, Prof. E. D. Cope, Dr. Charles A. Oliver, 
Philadelphia; University of Michigan, Ann Arbor; Observa- 
torio Meteorologico Central de Xalapa, Mexico; Bureau d'Ex- 
changes Internationaux de Publications de la Bepubliquu 
Oriental del'Uruguay, Montevideo; Agricultural Experiment 
Stations, Fayetteville, Ark.; Ld Fayette, Ind.; Brookings, 
S. Oak.; Tucson, Ariz. 

A photograph was received from the Yorkshire Geological 
and Polytechnic Society, Halifax, Eng, of Mr. James W. 
Davis, Honorary Secretary. 

Council met, and adjourned without business. 

The President appointed Dr. Busobenberger, who accepted, 
to prepare an obituary of Dr. W. Y. Keating. 

Mr. Price moved, and Dr. Buschenberger seconded the mo* 
tion, to postpone the election of members until next regular 
time for election, on account of small attendance owing to 
very stormy weather. 

Mr. Lyman read his paper on *' Some New Bed Hc^zona.” 

Dr. Frazer followed with remarks on his own work in the 
same horizons as illustrated in Adams, York, Lancaster and 
Cumberland counties in the State. 

Prof. Cope read by title a paper from Prof. Scott entitled 
“ Notes on the Osteology of Agiiocharus Leidy;” also a paper 
entitled “ On the Longs of the Ophidia,” by himself. 

Prof. Barker read a communication entitled, “ Compaiative 
Study of the Chemical Behavior of Pynte and Maroasite," 
by Amos Peaslee Brown. 

Dr. Frazer indicated his method of detecting forgeries in 
doonments and handwriting. 

And the meeting was a^jortmed by the President 
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PROGEEDINaS 

‘MERICAN PHILOSOPHICAL SOCIETY 

HLB AT PflILABILPHIA lOt PROlimilG USITDI UOWllIMil 

VOL ZXXtll JOLT TO DMBMBBk 1891 No 116 


Mttting September 7 1894 
Prendent Mr Fbalkt iq the Chair 

The death of Lord Colendg^ Chief Ju<tioe of England waa 
announced 

Mr Lyman read the following oorreotion of a statement 
made by Dr Frazer in the last nnmber of the Proceedings 

In the last i sue of the Prooeedipge V I usili p 916 ror nr )ut 
meeting May 18 1894 Dr Peniibr Pneer mnkee pnblle ■ widly mb 
taken impreMlon In regard to my position end It Ouenee In tl e Buto Oeo 
logloal Surrey So Ikr from being its quasi director I bare nerer eren 
had the honor of being strictly speaking a regnlarly employed salaried 
Assistant Geologist of the Surrey bnt hare only done bontraoi work fur 
it and hare nerer had anything wbaterer to do diraotly or indirectly 
by anlhorlty or by adrioe In KipoDiibillty or In oonsnluilon with the 
management or oontrol of any part of the work of iho Surrey except my 
own 

Ib writing ont hia remarks he must hare beliered be bad ottered 
thorn eeeentlaUy as they are printed hot anylblng In the least like so In 
met a stawmenl in that matler woald bare been corrected at onoe 
Baiij SniTB Lnua 

Mr Prime qioke of the gold regions of Sooth Afnaa 

Fending nomioatimtt 1278,1274, 1276 to 1881 (inolcuire) 
ireratesd 

And the Soeiety wit etyoarned bgf the Prendent 
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MOT lA 1891 



Slated Meeting, September SI, 1894- 
Premdent, Mr. Fbxlbt, in the Chair. 


Correflpondence wan submitted as follows: 

Letters acknowledging the receipt of diploma from Dr 
Isaac Roberts, Growborougb, Susse.'c, England, and Hon. 
Robert E. Pattison, Harrisburg, Pennsylvania. 

A circular from the Royal Society of New South Wales, 
Sydney, in reference to prizes for 1894, 1895 and 1890, 

A circular from the Pulieographical Society of Australasia, 
Sydney, setting forth the objects of the Society. 

Communication from the Council of the Imperial Russian 
Geographical Society, in reference to the necessity of an Inter¬ 
national Agreement with regard to the publication of material 
contained in Naval Meteorological Journals. 

Circular from the Secretariat G^ndral de la Sooidt^ de Gdog- 
raphie de Toulooae, in reference to a decimal division of the 
day. 

Prospectus of the nature and objects of the Royal Institn- 
tion of Great Britain, London, England. 

A letter from N. Borovko, Odessa, Russia, in reference to 
the question of an international language. 

Letters of envoy were received from the Royal Society of 
New South Wales, Sydney; Mr. Edward Cousel, Melbourne, 
Australia; Geological Survey of India, Calcutta; Government 
Astronomer, Madras, India; Socidtd Imp. Mineralogique, 
Oomitd Qeologique, Observatoire Physique Central, St. Peters¬ 
burg, Bossia; Academia Romania, Bukarest; Universita R. 
de Norv^e, Christiania; Fondation de P. Teyler van der 
Hnlst, Harletn, N. Holland; Maatsohappif der Nederlandsobe 
Letterkande, Leiden, Z. Holland; K. Leopoldinisch-Oaro- 
linische Dentsobe Akademie der Naturforsoher, Halle a. S., 
Frnasia; Geaellsohafl aur Befbrderung der gesammten Natur- 
wnsensohaften, Marbqrg, PrmBia; Wtlrtembei^gieobe Verein 
Kr Handelsgeographie, Stattgart; Monde Golffleti Barean of 
Losgitades, Soddtd Pfaiblogiqoe, Farii^ France; Zo6Iogioal 



Society, Royal Society, London En^, Hoy vl Dublin Society, 
Royal Inuh Aoadorny Dublin Ireland , (jeolo}{ical Society of 
America, Rochester, N Y, U S Naval Institute, Annapolis, 
Md , Musee de La Plata, La Plata, Argentine Republic, b A , 
Soci<$t^ Scientifica du Chib, Santiago, lostituto IisivO Geo 
gp'afleo Nacional, ban Josd Central America 

Letters of acknowledgment were receive 1 from the T >kyo 
Library, Tokyo, Japan (ld> 140,141), Linnean Society of 
N S Wales, Sydney (141), R Geographical Society (Queens 
land Branch), Hrihbane Queensland (111) Mr SimuelDaven 
port, Adelaide S Australia (141), Royal Society of Victoru, 
Melbourne (141), Public Library, Wellington, N Z (137, 
188,141), ^oietas pro Fauna et Hora hennioa Ilelsingtois 
liniand (142), Pliysico Mathematioal Society, Kaaan, Russia 
(140, 141, 142), Tashkent Observitory, laslikent, Ru'-sia 
(142), Prof Dr Japotus Steenstrup Copenhagen, Denmark 
(142), Biblioteca N C, Firen/e, Italia (142), R Tstituto 
Lombardo di Scien^ e LcUtre, Milan, Italy (142), R Ac 
oadeinia d Soienze Lettcre ed Aiti, Modena Italy (142) 
SooieU Afncana d Italia Naples Itily(l42), Piof Giuseppe 
Sergi, Roma, Italia (142), R Oaservatorio dell Univemtl, 
Turin, Italy (142), Marquis Antonio de Gregorio, Palermo, 
Sioiiy (141), SooiZt4 R de Qeograpli e, Anvers, Belgique 
(138, 142), R Aooademia degli Agiali, Rovereto Tyrol (134, 
140, 141), Qcsellschaft fur Erdkunde, Berlin, Prussia (142), 
Naturhistonscbe Verein, Bonn (141), Naturwivscnschallliche 
VereiD, Bremen, Qermaqy (141), NiturforschendeGesellscliaft, 
Einden, Prussia (141), Naturhistirische Gesell'icliart, Ilan 
over, Prussia (189, 141), K Sternwarte, Leip/ig, Saxony 
(141), Verein der Freunde der Naturge^chicbte, Mecklenburg, 
Germany (141), K Sternwarte, Munich, Bavaria (112), 
KaturwisaeDBobafllicbe VereiDrOsnabriiok, Prussia (141,142), 
Bibliothdqoe Oantonale, Lausanne, Switserland (142), Aca¬ 
demia dea Soienoes et Bellea Lettres, Angers, France (141), 
Sooidttf LiDDeenne, Bordeaux (142), Sooidtd d'Histoire et 
d'Arolueologie, ChaloD sur Ssooe, Franoa (142), Sooidtd des 
SoiMices Natorelles et Arobdologiquee de la Oreuse, Gu4ret, 
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France (142); BibliothikiQe CTniveraitaire, Lyon, France (142); 
Faculty dea Soienoee, MaraeiUe, France (114, 115, lid, and 
Catalogue, Parte i-iv); Socidtd Franoaiee de Physique, Socidtd 
de I'Histoire de France (144), Rddaction de “ Cosmos ” (142, 
144), Minietre dea Travauz Publics (188, 141), Compte de 
CLarencey, M. Victor Duruy (144), Profs. E. Levasseur (142), 
K Mosoart (142, 144), Gaston Maspero (142, 144), L($oa de 
Boany (142), Marquis de Nadailiao (142), Paris, France. 

Letters of acknowledgment (145) were received from Mr. 
lloratio Hale, Clinton, Ontario; Bowdoin College Library, 
Brunswick, Me.; Society of Natural History, Portland, Me., 
Amherst College Library, Amherst, Mass ; Massaoliusetts 
Historical Society, Atbeneum, Boston Society of Natural 
History, State Library of Massachusetts, Boston Public 
Library, Mr. Robert C. Winthrop, Boston, Maas.; Museum of 
Comparative Zoology, Profs, Alexander Agassiz, George L. 
Goodale, Mr. Robert N. Toppan, Dr. Justin Winsor, Cam- 
bndge, Maas.; Essex Institute, Salem, Mass.; Marine Biologi> 
cal Laboratory, Wooda Hole, Mass.; American Antiquarian 
Society, Worcester, Mass.; Rhode Island Historical Society, 
Providence; Mr. George F. Dunning, Farmington, Conn.; 
Connecticut Uiatonoal Society, Hartford; Prof. 0. 0. Marsh, 
New Haven, Conn.; New York Hiatoiioal Society, Meteoro¬ 
logical Observatory, American Muaenm of Natural History, 
New York Uospitd, Columbia College, Academy of Sciences, 
Uon. Charles P. Daly, Capt. B. Somers Hayes, Profs. Joel A. 
Allen, John J. Stevenson, New York, N. Y.; Prof. James 
Hale, Albany, N. Y.; Buffalo Library, Buffalc, N. Y.; Prof. 
Edward North, Clinton, N. Y.; Prols. J. M. Hart, Burt G. 
Wilder, Itb4ca, N. Y.; Prof. W. Le Coute Stevens, Troy, 
N. Y.; Academy of Soienoe, Rooheater, N. Y.; Vavar Broth- 
era' Institote, Pougbkeepae, N. Y.; Dr. W. T. Barnard, 
Boonton, N. J.; Free PuWo Ubrary, Jersey City, N. J.; New 
Jersey Hiatonoal Society, Newark; Prof. W. Henry Green, 
Frinoeton, N. J.; Prof. Martin H. Boyd, Ooopenbnrg, Pa.; 
Hon. Eokley B. Coxa, Driftoa, Pa.; Rev. Thomaa 0. ^rtar, 
?rof. J. W. Moon, Dr, Tndll Graeo, Baiton, Pa.; Mr. John 
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?a1ton, JobnBtovm, Pa ; Linnean Sooiety, Lancaster, Pa ; Dr. 

D. O. Bnnton, Media, Pa.; Academy of Natural Sciences, 

Engineers' Olub, IliRtorical Society of Pennsylvania, Mercan¬ 
tile Library, Wagner Free Institute, Numismatic and Anti¬ 
quarian Sooiety, Editor of The Medical News^ Public Library, 
Library Company of Philadelphia, Hon. James T. Mitchell, 
Gen. I. J. Wistar, Revs. W. U. Furness, II. Clay Trumbull, 
Profs John Ashhurst, Jr., Edward D. Cope, F. A. Genth, Jr, 
Lewis M. Haupt, H. W. Spangler, Drs. George Fnebis, Morris 
Longatreth, Charles A. Oliver, C. N. Peirce, W. S. W. Rusch- 
enberger, Charles Schaffer, William Thomson, Messrs. Richard 
L. Ashhurst, R. Meade Baobe, Cadwalader Biddle, Lonn 
Blodget, Patterson DuBois, Jacob B. Eckfeldt, William A. 
Ingham, E. V. d'lnvilliers, A. S Letohworth, Robert Patter¬ 
son, Henry Phillips, Jr, Franklin Platt, Th^ore D. Rand, 
L. A. Scott, N. P. Tatham, Louis Vosrion, Mrs. Helen Abbott 
Michael, Philadelphia; Prof. John F. Carll, Plesaantville, Pa.; 
Mr. Heber S. Thompson, Pottsville, Pa.; Dr. W, II. Apple- 
ton, Swarthmojre, Pa.; Rev. F A. Muhlenberg, Reading, Pa,; 
Philosophical Swioty, Hoii. William Butler, Mr. Philip P. 
Sharpies, West Chester, Fa.; Wyoming Historical and Geo¬ 
logical ^iety, Wilkesbarre, Fa. i 

Accessions to the Library were reported from the Royal So¬ 
ciety of Now South Wale^ Mr. N. A. Cobb, Sydney, Au"!- 
tralia; Royal Geographical Sooiety of Australasia, Melbourne; 
New Zealarid Institute, Wellington; Geographical Society, 
Tokyo Library, Tokyo, Japan; Government Observatory, 
Madras, India; Sooidtd PhyB.-Matbdmatiqae, Kasan, Russia; 
Socidtd dea Naturalistes de la Npnvelle Russie, Odessa ;''K. K. 
Mineralogisohe GeaellKihalt, Comitd Qeologique, Physikalische 
Oentral Observatoriums, St. Petersburg, Rusria; Bata^aasche 
Genootsohap van Eunsten en Wetenaohappen, Batavia, Java; 

E. Bibliotbeek, K. Zoologisob Botaniaohe Genootsohap, 
*8 Gravetibage, Holland; Sm^ Hnllandaise des Sciences, 
Musde Teyler, Haarlem, Holland; Friessob Genootsohap voor 
Goaobied. Oudbeid en Taslkande, Leen warden, Friwland; 
Maatnbappij dor ^cderiaodaobo Latterkundo, Holland; 
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Socidtu Batave de Philosophie Experitnentale, Kolterdam, 
Holland; Naturrursohendo Tereiii, Brunn, Austria; Siebea- 
biir^jiaobe VereiD fur Naturwiraennoharten, Uermanstadt, 
Transylvania, Oe8e11^>ohaft dor Wissenechaften, K K. Slern- 
warte, Prag, Boliemia; Pliyaikalisolie Gesollscimft, Deutsche 
Geologisclie Gcsirllscliaft, K. P. Geologisobe Landesanatalt und 
Bergakademie, K P. Moteorologiscbe Institut, Berlin, Prussia; 
Naturliisturische Vorem, Bunn, Prussia; Pbysikaliscli-Medi* 
cinisobe Sucietfit, Erlangen, Bavaria; Naturwissenschafllicbe 
Geaellschart “ Idis," Dresden, Saxony; GusellsobalY zur Befor- 
derung der gesammten Naturwissonsoliaften, Marburg, Prus¬ 
sia; Verein der Freunde der Naturgeaohiobte, Mecklenburg, 
Germany; Wuritembergiaobe Yereiii fur Ilandelsgeographie, 
Sluttgait; Sotiidtddo Pbyaiquo, Geneva, Switzerland; SocidU 
'J'oBOHna di Suienze Haturali, “II Nuovo Cimento,” Pisa, Italy; 
Comitato Geologico d’ltalia, Rome; Socidtd Liandone, Bor¬ 
deaux, France; Sooidtd d’Uiatoire et d’Archdologie, Cbalon- 
nur-Saone, France; Bureau dee Longitudes, Sooidtd Zoologique, 
Sooidtd Fran^aise de Fliysiquo, Museum d’IIiBt9ire Naturelle, 
Sooidtd de I’llietoire de France, Socidtd Pbilologique, Pans, 
France; M. Edward Piette, Saint-Quentin, Franco; British 
Association for the Advancement of Science, Z'Hilogical So¬ 
ciety, Prof. Henry Wilde, London, Eng.; Natural History and 
Philoaopbioal Society, Belfast, Ireland; Royal Irish Academy, 
Royal Dublin Society, Dublin, Ireland; Historical and Scieo- 
tide Society of Manitoba, Winnipeg; Boston Public Library, 
Dr. Samuel A. Green, Boston, Mass.; Free Public Library, 
New Bedford, Mass.; Essex Institute, Salem, Mav.; Brooklyn 
Library, Brooklyn, N. Y.; Buffalo Library, Buffalo, N. Y.; 
American Geographical Society, New York, N. Y.; Geologi¬ 
cal Society of America, Rochester, N. Y.; Pennsylvania Geo¬ 
logical Survey, Uarriaburg; Franklin Institute, Editors of the 
Pionier Ferein, Mr. Fredrick Prime, Philadelphia; Wyo- 
■ ming Historical and Geological Society, Wilkesbarre, Po.; 
U-S. Naval Institute, Annapolis, Md.; Johns Hopkins Uni¬ 
versity, Baltimore, Md.; U.'S. Department of Agrioulture, 
Bureau of Ethnology, American Historical Assooiation, U.S. 
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Geological Survey, Wasliington, D C ; Mr. 0 B, Jones, Au¬ 
gusta, Qa , Universily of Nebraska, Liucoln; Instituto Fimco- 
Geogiafloo y Museo Nacioual, Sau Jos^, Costa Rica, C. A.; 
Museo do La Plata, Argentine Rcpublio, S. A ; Ministry of 
Foreign Aftaira, Caracas, Venezuela, S. A ; Soutli African 
Pliilosophical Socioty, Cape Town, Agricultural Experiment 
Stationa, Manhattan, Kaos, Madison, Wia. 

A photograph for the Society’s Album was received from 
Mr. II A. IIill, Boston, Mass. 

A circular from the R. Accademia delle Soienzo, Turin, 
Italy, announcing the death of its President, Prof Comm. 
Michele Lessona. 

The deaths of the following members were reported to the 
Socioty : 

Brugech Bey, Berlin, Prussia; died September 10,1894, 
sat. 67. 

Prof. Ueinrich Helmholtz, Charlottenberg, Germany; died 
September —, 1894. 

Prof. William Dwight Whitney, New Haven, Conn.; died 
June 7, 1894, rot. 07. 

Dr. William T. Barnard, Boonton, N. J.; died May 9, 
1894. 

Rear-Admiral Edward Yorke Macauley, Pbiladelplda; died 
September 14, 1894, rot. 68. 

Dr. Robert Peter, Lexington, Ky.; died April 26, 1894, 
rot. 89. 

On motion, the Prendent was authorized end requested to 
appoint a suitable person to prepare the usual obituary notice 
for the late Admiral Macauley.* 

Dr. Cope presented for the Traneacliont a paper on the 
“ Taxonomy of the Opbidia,” wfaiob was, on motion, referred 
to a Committee of three mepubera, to be appointed by the 
Prendent.f 

Prof. Cope made an oral eommunioation in reference to a 
lato review in the AfcAtu /ir AnOiropohgie (Braunschweig, 

• Or PtiWfiirntMrwaiiiillMqMiiUr appoliitaa 
t On. B}d«r, eai«Mii aolstarii wn wlM<|iMDUr •p^oSitie* 
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1§03) upon hia views of the ancestry of man, pointing out 
the errors into which the reviewer had fallen. 

Pending nominations Noa 1278,1274,1276 to 1801, inclu¬ 
sive, and new nominations 1802 and 1803 were read. 

And the Society was adjourned by the President. 


Staled Jfeetinfff October 1894. 

President, Mr. Fbalxt, iu the Chair. 

Correspondence was submitted as follows: 

Letters of envoy were received fh>m the K. Soohsische 
Qesellsohail der Wissenschaften, Leipeig, Saxony; Boyal Ob¬ 
servatory, Greenwich, Eng.; Boyal Statistical Society, Zoologi¬ 
cal Society, London, Eng.; Mosde de La Plata, Argentine Be- 
pnblic. 

Letters of acknowledgment were received from the Geologi¬ 
cal Survey of India, Oalcntta (142); Norwegian Society of 
Science, Throndligen, Norway (141, 142); B. Academy of 
Sciences, K. Statistiska Central Byran, Prof. A. E. Nor- 
denskibld, Stockholm, Sweden (141); Prof. J. J. B. Steenstrnp, 
Copenhagen, Denmark (144); Boyal Society of Scienoes, 
Prague, Bohemia (187-141); Deutsobe Geologisobe Gesell- 
Bchaft, Berlin, Prusna (142); M. Otto BOhtlingk, Leipaig, 
Saxony (142); Yerein fdr Erdkunde, Metz, Germany (141); 
E. Stemwart^ Munich, Batmria (144); K. Geodktisohes In- 
Btitnt, Potsdam, Pnuria (142,144); Wilrttembergisohe Yerein 
fUr Handels-Geographie, Stuttgart, Germany (141,142,144); 
Naturforsohende Gesellaohaft, Schweiz NatnrforsohendeGesell- 
Bohaft Bibliothek, Bern, Switzerland (144); Soddtd Yaudoise 
des Sciences Natnrellea, Lausanne, Switzerland (144); Mna<ie 
Guimet (142,144); Ct, de Chareucey, Marquis de Nadaillao, 
Dr, Edward Pq>pw, Paru^ France (144); Mr. Samuel liHm- 
mlns, Arl^, Coventry, Eng. (142, 144); Philosopbioal So- 
dctyf University lilmry, Cambridge, Eng. (142, 144); Sir 
Jobe Evans, Nash Mill% Hemal H em ps t ead, Eng. (144); PhBo- 
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Bophioal and Literary Society, Leeds, Eng. (L44); Boyal So* 
oiety (142, 144), Geographical Society (144), R. Meteorological 
Society (142,144), R. Astronomical Society (142,144), Linnean 
Society (142, 144), Geological Society (144), Society of An¬ 
tiquaries (142), Microscopical Society (142), Royal Institution 
of Great Britain (142, 144), Meteorological OQloe (144), 
Zoological Society (144), Victoria Institute (142, 144), Prof. 
William Crookes (142), Mr. 0. Juhlin Daunfelt (142, 144), Dr. 
W. H. Flower (142), Sir John Lubbock (144), Col. William 
Ludlow (142,144), Sir James Paget (142,144), Sir Rawson W. 
Rawson (142, 144), Sir Henry Thompson, London, Kng. (142, 
144); Geographical Society, Prof. W. Boyd Dawkins, Man¬ 
chester, Eng. (142, 144); Natural History Soeiety, Newcastle 
upon Tyne, Eng. (142, 144); Mr. Alfred R. Wallace, Park- 
stone, Dorset, Eng. (142); Royal Geological Society of Corn¬ 
wall, Penzance, Eng. (142, 144); Dr. Isaac Roberts, Crow- 
borough, Sussex, Eng. (144); Sir Henry Bessemer, Sorrey, 
Eng. (144); Yorkshire Geological and Polytechnic Society, 
Yorkshire, Eng. (142, 144); Royal Society (142), Prof. James 
Geikie, Edinburgh, SMtland (142,144); Philosophical Society, 
Geological Society, Glasgow, Scotland (142). 

Acceoions to the Library were reported from M. A. 
Cobb, Sydney, Australia; K. N.F. Universitetet, Christiania, 
Norway; Gesellschaft fur Anthropologie, Ethnologie, eta, 
GesellBobaR fUr Erdkunde, Berlin, Prussia; Naturhistorische 
Gesellschaft, Hanover, Prusna; Physikalisohe Okonomisohe 
GeeellsohaR, Kdnigsberg; Institut Grand-duoal, Luxemburg, 
Germany; Verein ftlr Erdkunde, Meta, Germany. Sooi^td 
Helvdtiqoe des Sciences Naturellei^ Lausanne, Switzerland; 
Direzione General della Statistioa, Ministero di Agriooltura, 
Institut International de Statistiqno, Rome, Italy; iA. O. 
Monret, Nicst, France; Prof. En^ Levasseur, Paris, France; 
^nadon Obc^atory, Lyme Begin, Bng.; B. Cornwall Poly- 
teohnic Society, Falmouth, Eng^ ^yal Observatory, Green¬ 
wich, Eng.; Lords OommissioiierB of the Admiralty, Linnean 
Society, London; Eng.; Natural History and Antiquarian 
Society, Fenaanoe, Bng,; Nova Scotian Institute of Scnence, 

Moa AiCHL mLos. sou xzzm. 140. Ol paoera xov. lo, 1894. 
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Halirax , XJuirersit^ Laval, Quebec, Cnnada ; Natural IIiBtorj 
Society, Montreal, Canada; Royal Society of Canada, Ottawa; 
Superintendent of City Trnata, Dr. D. G. Brintnn, Mr. Ilenry 
Plnlhpa, Jr, Philadelphia; Siemens and ITalske Electric Com¬ 
pany of America, Chicago, 111; Obceryatorio N. Argentino, 
Cordoba, Argentine Republic; MuwSe de La Plata, Argentine 
Republic. 

The President reported the appointment of Dr. Perbifor 
Frazer to prepare the obituary notice of the late Admiral 
Macauloy. 

Dr. J. Cheeton Morris read, a paper on “ The Ethics of 
Solomon," as illustrated by the Book of Ecclesiastes, with a 
translation from the Sepluagint. 

Pending nominations Nos. 1278,1274, 1276 to 1803 inclu¬ 
sive were read. 

The Committee appointed April 20,1894, " to consider the 
state of the Society," etc, made the following report. 

Pan-fDELPaiA, October S, 1894. 

The Committee, appointed under the resolntion adopted by 
the American Philosophical Society, A pul 20,1894, " to take 
into consideration the state of the Society and to report whether 
any, and If any, what measures It may be expedient to take for 
increasing the resident membership of the Society, and promot¬ 
ing its usefulness, ai^ whether In effectuating these purposes it 
may be necessary Uf amend the existing laws and regulations," 
beg respectfully to report that they have oarefUlly considered 
the resolution and recommend that the following changes be 
made In the laws of the Society as most likely to attain the 
object of the resolution. 

1. They recommend that Chapter I of the laws be abolished, 
which now stands as follows i 

CHAPTER I. 

or Tax HXHBaBS, aan naana or nxia xLaorioa. 

Baorioa 1. The eleodoa of members iball be by bellot, and shall (bnn 
pert of the stoted bttelneM of the meetings on the third Fridays of Feb- 
mary, May, Ootober and December. 

Ik A member may, at any meeting, aomlnats In writing a candidate fbr 
membership, and the nomlnMkm so nude may, In l&a Btenner, be eon- 
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currcd In by other membcrB The boartl ofoflirLre and conntil may alro 
noiulnale candidaUa Tor membcialiip and luUi noniiiiHlInnaihill l>e cer 
tlflid to the Sniiely by minute thereof In wilUni; altislcd by the cltik of 
ul I boaid 

8 No person shall be balloted fjr unless bis nnminiiiin with tiu 
mines of the membcis proposing him >r Hit minute of the hiard of ofliicrs 
and council made as afiresald shall have been publnly rcid to the 
Boriity at the two stated meetings preewling th it at which the bill itlng 
I ikos place Nor shall any person be deemed duly chosen unless three 
fouiths of the voles given shall be in his favor 

4 Dcfirn enleiiiig upin nn ilcctlm for membera one of the icrrotsnes 
shall reail the mines if the sevei il candid lUs and any meiiilicr miy 
then for the Infoimilion of the Society speak to iheir character and 
qaalincatloiis fui monibershlp 

0 The names of the candidates and their pi ues of nhodo shall be des g 
naled on the ball its and the minea of the oflieers slisll be called In the 
order of their seniority by the acting secretary the members thenafler 
depositing their ballots The namo of aciDilldate struck fnnii a ballot 
or not voted for shall be coniidered aa a vole adverse to that cindidsle 

0 Alter all the other busineta of the meeting shall have been disposed 
of the billot b iz shall be opened by the seereuinet or In iheir absence 
by two ullen, to bo appointed by the piesidlng member who shall then 
declare to the Society the result of the poll 

7 The members aie rautuilly pledged n>t to mention out of the 
Society the name of any oandldaie pr iposed nor c f any wiihdnwn or tin 
luoccssful candidate and the pipera cmtatnmg the nauios < f the unsuo 
cessfbl cindidatea shall be destroyed immediately after the eleeiiop 

8 Every member upon his Introduction Into the Society shill be pre 
seiited 11 the pnsiding officer sod shall subscribe the laws 

9 Such members as reside within ten miles of the hall of Iho Smiety 
and suoh other members as deshe to vote at the meetings and elections 
shall pay an admission fee of ten doUan and annually iherealter on the 
first Fnday of Janutiy a oont^buUoii of five dollars The payment of 
fifty dollars at one time, by a member not In arreara shall exempt bim 
florn all (bture annual payments 

10 Blombers eleot, mldmg within tengnlies of (ho ball shall lose the 
right of membership unless Ibey subscribe the laws and pay their admis 
skm fee within one year after Aelr election Any member liable to an 
annual contribution, who shall neglect or refuse to pay the same for the 
term of two years, shell be notified by the Ireasnier In writing on or be 
Aire the second Friday In Jenuaiy after such default, that his rights as a 
member ere sQpended , end lu case said erreare together wlib the 
contribution due on the fint Friday m January after such notice ehall 
not be paid to the treasurer on or before the raid lest named dsy, the 
memberehip of suoh defhulileg member eholl be forlblted bis name 
sufoken (him ihe roll, Md imported to the Society by the treuurer 
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11. On ihe Soolelj belDg Infunned of the death of a member, the fact 
■hall be entered on the record*, and a member may be appointed to pre¬ 
pare an obituary notice of the deceased. 

18. The obltoaiy noticee of member* *hall be read to the Society, and 
they *hall be bound together whenever they are lafflclently numerou* to 
form a volume. 

That in the place of thle, Chapter I ahall read as follow* : 

CHAPTER I. 

or Tsa KBimna, aud MAwnRa or their elrctioit. 

Sbotioe 1. The election of member* shall be by ballot, and shall 
form part of the stated business of the meetings on the third Fridays of 
February, May, October and December. 

Ho other business shall be transacted at such meetings until the ballot¬ 
ing for the election of members Is completed and the result thereof 
reported to the Society. 

Saonoit 8. A Committee on Nomlnattons to consist of live members 
of the Society, not members of the Board of Offloars and Connell, shall 
be chosen by ballot on the third Friday of October in each year, to which 
Committee shall be referred all nominations of candidate* for member¬ 
ship, and It shall consider and report Horn the lists of nominations so 
reforred such persons as said Comniitteo nuy deem worthy of election to 
roembeishlp. To make such recommendations the vote of the said Com- 
mUtee shall, for each person recommended, be unanimous. 

The names of the peieons so recommended for membership shall be 
posted In a eonvenleni place for lospscUon In the hall of the Sodety for 
three weeks preceding the election of memben. 

Seotior 9. A memlmr may, at any meeting, nominate In writing a 
oandldate for membeiwlp, and the nomination so made may, in Ilka 
manner, be oonourred In by other members. 

The nomination paper may contain a statement of the grounds upon 
which the pniposed eandidals Is deemed worthy of membership, or may 
■tale merely bis name, residenoe and occupallon. The nomination 
papers shall be Hied with thlQBeoretariee and by them be immediately 
transmitted to the Committee on Homlnatlons, be recorded In a book to 
be called the “ Beoord of Homlnatlans,” and be reported to the Sootety 
at Its next stated meeting and entered on the minutes. 

BioTnnr A At the elecUoii of members at least twenty members shall 
be required for a quorum and any parson recommended by the Committee 
on Nominations having a m^orlty of the votes of the memben present 
Aall be deemed to be dniy eleoied. 

Baofton 0. The election ehall be held by two tellen, to be appointed 
by the preskUag member, who shall reesive and oouat the votsa aud 
■Eske report to the Boolety of ibe raetlb of the deoMon. 
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A proper number of Uckeie oonteinlng the namee of the candIJatei 
favorably reported by the Committee on Nomlnallone ihall be printed 
nnder the direction of the Librarian, and be ready for dletnbuilon 
among the membera at the time deilgoaled fur bolding the election 

SaoTioirO. Bucbmeniberi aa reside within thirty mllee of tlie ball of 
the Society, and inch other memben at dealre to vole at the meetings 
and elections, shall pay an admission fee of ten dollars, and annnally 
thereafter, on the flrat Friday of January, a contribution of flve dollars. 
The payment ot one hundred dollars at one time, by a member not In 
arreara, shall exempt him fh>m all future annual payments 

SnoTiox 7 Members elect, residing within thirty miles of the hall, 
shall lose the right of membership unless they subscribe the laws and 
pay their admission fee within one year after their election. Any mem 
ber liable to an annual contribution, who shall neglect or reftise to pay 
the tame for the term of two yean, shall be notilled by the Treasurer In 
writing, on or before the second Friday In January after such default, 
that hit rights at a member are tuapended , and, In case the said arrears, 
together with the contribution due on the first Friday In January after 
such notice, shall not be paid to the Treasurer on or before the said last- 
named day, the membership of such defaulting member shall be forfeited, 
hU name stricken ftom the roll, and reported, to tlie Society by the Treas¬ 
urer 

Sbotiox 6 On the Society being Informed of the death of a member, 
the ikct shall bo entered on the records, and a member may be appointed 
to prepare an obituary notice of the deceased. 

Saonox 0. The obituary notloes of members shall be read to the 
Society, and they shall be bound together whenever they are sufficiently 
numerous to form a volume. 

2. That Chapter II, Section 6, which now etanda : 

5 Ifo one shall be esteemed a qualified voter at the election, who has 
not subscribed the laws and paid the admission fea^ or who is In arrears 
to the Society, or hat net a f U M oi a muting during o loMo gear nut 
preetding the sUoUon, 

shall be amended to read as follows: 

Baonoir fi. Ko one shall be os‘aemed a qualified voter at the election, 
who has not subscribed the laws aniTpald ihe admission fee, or who Is In 
aixean to the Society. 

8. That Chapter TII (Of ths dihoers and Council), Sootlon T, 
which now reads; 


7. Ihe pissU«Bt and seulDr aecretaiy eflhs Bodsty shall be. ex oflkks 
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the pmldeot end clerk at their meetinga; and thrta of their ncmber shall 
be a qaonim. 

bo amended so os to read : 

Section 7. The President and Senior Secretary of the Snoiely shall be, 
ex officio, the President and Clerk at their meetings, and seven of their 
nnmbor shall be a quorum. 

4. To chauf^ Chapter VIIl (Of the Librarian), so that Sec¬ 
tion 3, which now reade : 

8. He slinll attend at the library at every meeting of the Society, and 
dally, CTCtptlng SuDda}s, from 10 A M. to IJ* V, except when allowed 
leave of absence by the presiding ofilcer of the Society, and shall then, 
and at such other times as he may think proper, lend out to any resident 
member of the Society, who is not Indebted to him for floes or forfeit¬ 
ures, any books belonging to the library, except the last volumes and 
loose numbers of periodical Journals, and except recent donations made 
to the Society, which shall not be lent out; taking from each member 
borrowing a book an obllgailon, with a sufficient peuuliy, to return the 
same uninjured, within one month iherealtcr, subject to a fine of fliiy 
cents at every staled tueeilng that aball occur after the limited period 
before he relurna the book, and a forfeiture of double the value of the 
book, or of the set of which It Is one. If not returned In six uonlbs after 
being borrowed. 

so that It shall sti^d oa follows: 

Seotion 8. He ehsll attend at tbo library at every meeting of the 
Society, and dally, exoepilng Sundaye and legiU hoUdagt, from 10 A M. 
teS P.M, except when allowed leave of abience by the presiding officer 
of the Society, and iball then, and at snob other times u he may think 
proper, lend out to any realdent member of the Society, who Is nut in¬ 
debted to him for flnes or fbrfeltnrcs, any books belonging to the library, 
except the last volumei ud loose numbers of periodical Journalt, and 
except recent donailoiu made to the Society, which shall not be lent out; 
taking from each member borrowing a book an obligation, with a suffi¬ 
cient penalty, to rslnru the same uninjured, within one month thereafter, 
sahjeet to a flne of flIXy centa at every staled meeting that ataall occur 
after the limited period befbra be relnras the book, end s forftlture of 
doable the value of the book, or of the set of which It Is one. If not 
returned In six months aftsr being borrowed. 

That Seotion 9, which now stands u follows: 

9. Hs ahsU rteelvs an annual sdory of emn hnndrsd dollais, to be 
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paM moathly rmm Ibe treasury of the Boriely and hit lervloei thnil 
eooimeace on the flnt Monday after hit election 

be amended to read 

Skotios S IIo thall receive an annual talary of ntnt hundred dollars 
to Ih* paid monthly from the treasury of llio Society and hit scrvins shall 
commence on the diet Monday after hie election 

That a new aeotion be insetted at the close of the Chapter at 
follows 

Bkotion 10 The library thall be closed during the months of fitly and 
August but members desiring to use the same shall bo permitted to do so 
under such arrangimenls as may be made by the Committee on the 
Library 

6 To amend Chapter IX, Section 8, which now stunda as 
follows 

H The qualillLd voters present at any stated or special meeting shall he 
a quorum and be competent to elect members dispose of pmpeity ep 
propnate money, and award premiums but no properly sbal 1 be alicnalcd 
or encumbered, except by the vote of three fouitbt of the qiialifled voters 
present and given at two successive stated meetings For the transaction 
of the ordinary liuilnew, the reception and reference of comrounicatlooe 
on literary, iclenilflc, or other subjects all other members present sball 
be deeroid competent to act, and in the absence of qnaliQed votqis shall 
form a quorum 

so as to read 

Beotios 8 TWnty quallfled voters present at any slated or special 
meeting shall be a quorum, and be compelenl to elect memliLie dispose 
of property, appropriate money, and award premiums , but no property 
shall be alienated or encumbered, except by the vole of thiie fourtlii of 
the qualified voten preront, and ^ven at two iDcceselve staled meetings 
For the transaction of tbs ordinary buslDess, the reception and reference 
of communications on literary, edemiflc, or other subjecii, a^J other 
members pretent sball be deemed competent to act and. In the sbhence 
of quallted voters, shall form a quorum 
. All of which Is respectfully sabmltted, 

PaiDtMOK Petmi, Chatman. 
W. P Tatham, 

F Fialit, 

QioBdiB Hour. 
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Mr. Prime moved that the report of the Committee be made 
the Btated buBineae of the meeting to be held on Friday, 
October 18,1881, and that the Seoretaries be directed to print 
and distribute the report to the resdent members before the 
next meeting. 

The motion being seconded was carried. 

And the Society was adjourned by the President. 


Stated Afeeting, October 19,1894. 

President, Mr. Fbalkt, in the Chair. 

Correspondence was reported as follows: 

Letters of envoy were received from the Geological Survey 
of India, Calcutta; Socidtd B. dee Sciences, Upsal, Sweden; 
K. Sachsicfae Oesellschaft der WisaensohafteD, Leipzig; K. 
Geodatiscbes Institot, Central Bureau der Internatiunalen Brd* 
meBsung, Potsdam, Prussia; Yerein Ibr Yaterlandische Natur- 
kunde in Wurtemberg, Stuttgart; Academy of Science, St. 
Louis, Mo. 

A letter was received fh>m the B. Acoademia delle Scienze, 
Torino, Italia, announcing the death of Ariodante Fa Oretti, 
one of its members. 

Letters of aoknowledgment were received from the Geologi- 
oal Survey of India, Calcutta (144); K. E. Central-Anstalt 
ibr Meteorolc^e, etc., Yienna, Austria (142,144;; Bedaction 
der IfatuTwiaeenaeht^tltehen Woehenedtrxft (180, 184, 187); 
E. Akademie der Wimenaohaften, Berlin, Pruaria (144); 
Naturwiseensohaftliohe Yerwn, Bremen, Germany (142,144); 
E. Skohs. Met. Institut, Ohemnits, Saxony (140, 142, 144); 
Geographische OeeellBohaft, Hanover, Prussia (142); E.SiiohjB. 
Stemwarte (142, 144), Dr. Otto Bt^tlingk, Leipxig, Saxony 
(144); Yerein lUr Yaterllmdisohe Naturkunde in Whrtemberg, 
Stuttgart (140,141, and TVoits., xvii, 8, xviii, 1); Som4t4 B. 
dea Sdenoea, Upaal, Sweden (187-141, and Tratu,, zvii, 1, 8, 
8, xviii, 1); Mr. Samuel Timmini^ Arley, Coventry, England 




(141); Boyal Obeerratory, Edinburgh, Scotland (142, 144); 
Mr. Horatio Hale, Clinton, Canada (144); Dowdoin College 
Library, Brunawick, Me. (144); Dr. Justin Winsor, Cambridge, 
Maas. (142); Marine Biological Laboratory, Woods Uoll, 
Mass (142); State Library, Albany, N. Y. (142, 144); Prof. 
J. E. Oliver, Ithaca, N. Y. (144); Academy of Science, Roches¬ 
ter, N. Y. (141); Mr, Arthur Biddle (144), Dr. John H Brin- 
ton (142), Mrs. Helen Abbott Michael (144), Messrs. J O Ho- 
sengarten (144), Julius F. Sachse (144), L. A. Scott (141, 114), 
Philadelphia; Prof. John F. Carll, Pleasantville, Pa. (141); 
Prof. J. T. Kothrock, West Chester, Pa. (144); U. S. Naval 
Institute, Annapolis, Md. (144); Bureau of Ethnology, Hon. 
William Strong, Washington, D. C. (144); Academy of 
Science, Austin, Texas (142, 144); University of Iowa, Iowa 
City (144); Agricultural Experiment Station, Manhattan, 
Kansas (141, 142, 144); Washburn College, Kansas Academy 
of Science, Topeka (144); Lieut. A. B. Wyokoff, Seattle, 
Wash (144); Historical Society of Southern California, 
Los Angeles (144); Prof. Daniel Kirkwood, Riverside, Cal. 
(144); Bishop Cresoenoio Carrillo, Merida, Mexico (144); Ob- 
servatoire Mdtdorologique Central de Mexico, Observatorio 
Astronomioo de Taoubaya (144); Commissao Geographies e 
Geologioa de San Paulo, Brazil (136, 189, 140); Institute of 
Jamaica, Kingston (142). 

Letters of acknowledgment (145) from the New Hampshire 
Hiatorical Society, Concord; Vermont Experiment Station, 
Burlington; Rhode lalandvAgricnltural Experiment Station, 
Kingston; Providence Franklin Society, Providence, R. I.; 
State Library, Albany, N. Y.; Agricultural Experiment Sta¬ 
tion, Geneva, N. Y.; Geological ^lety of America, Roches¬ 
ter, N. Y.; Oneida Historioal Society, Utica, N. Y.; Prof. 
Robert W. Rogers, Madison, N< J.; Prof. Charles W. Shields, 
Pyinoeton, N. J.; Dr. Charles B. Dudley, Altoona, Pa.; Prof. 
Lyman B. Hall, Haverford, Pa^ Mr. P. F. Bothermel, Lin- 
fleld, Pa.; Dr. Perailbr Frazer, Prof. H. D. Gregory, Philadel¬ 
phia; Mr. Thomas Meehan, Germantown, Philadelphia; Enoch 
Pratt Free Library, Maryland InsUtute, 'Peabody Institnte, 
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Baltimore, Md.; Mr. T. L. Patterson, Camberland, Md,, U. S. 
Geological Survey, Library Surgeon General’s Office, U. S. 
Weather Bureau, Messrs. John S. Billings, W. J. Hoffman, 
Garrick Mallery, Charles A. Schott, William B. Taylor, Wash- 
ington, D. C.; University of Virginia, Leander McCormick 
Observatory, Prof. J. W. Mallet, University of Virginia, Va ; 
Mr. Jedediah Hotchkiss, Staunton, Va.; Agrioultnral Experi¬ 
ment Station, Raleigh, N. 0.; Georgia Historical Society, Sa¬ 
vannah ; Newberry Library, Chicago, 111.; Rantoul Literarv 
Society, Hantoul, Ill.; State Hiatoricbl Society, Iowa City; 
Prof. E W. Claypole, Akron, O.; Cincinnati Observatory, 
O.; Journal Comparative Neurology, Granville, O.; Oberlin 
College Library, 0.; Purdue Experiment Station, LaFayette, 
Ind.; State Histonoal Society of Wisoonsin, Academy of 
Sciences, etc., Madison; Kansas Academy of Soienoe, Topeka; 
University of California, Prof. Joseph Le Conte, Berkeley, 
Cal.; Historical Society of Soutfaem California, Los Angeles; 
Lick Observatory, Mt. Hamilton, Cal.; Prof. Daniel Kirk¬ 
wood, Riverside, Cal.; Nebraska State Historical Society, 
Lincoln; Colorado Scientific Society, Denver; University of 
Wyoming, Laramie; South Dakota Agricultural College, 
Brookings; Academy of Soienoe, Tacoma, Wash.; Bishop 
Crescenoio Carrillo, Merida, Mexico; Observatorio Astrono- 
mico Nooional, Don Mariano Darana, Mexico, Mex. 

Accessions to the Library were reported from the New 
Hampshire Historical Society, Concord; Dr. Samuel H. Scud- 
der, Mr. Andrew McFarland Davis, Cambridge, Maas.; Con¬ 
necticut Historical Sodety, Hartford; Yale University, New 
Haven, Conn.; University of the State of New York, Albany; 
Academy of Sciences, Sdentifle Alliance, Profs. J. A. Allen, 
W. LeConte Stevens, Mr. James Dongloa, New York, N. Y.; 
Academy of Soienoe, Rochester, N. Y.; Penn^lvania State 
College, Harrisburg; College of Pharmacy, Oriental Club d 
Philaddphia, Messrs. MocOalla it Co., Mrs. Wistar, Fhiladel- 
phia; Peabody Institute, Baltimore, Md.; U. S. Department 
Agriculture, Treasury and War l^partments, Washington, 
D. C.; Law Sdbool of Mercer University, Macon, Ga.; Uni- 
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vereity of California, Berkeley; University of Wisconsin, 
Madison; Historical Society, Lincoln, Neb.; Geological Sur¬ 
vey, Minneapolis, Minn.; Observatorio AstTonomico y Me- 
teorologico, San Salvador, Cential America; Sociedad Cienti- 
fioa Argentina, Dr. EstanislaoS Zeballoa, Buenos Aires, South 
America; Observatorio Naoional Argentina, Oordoba, South 
America. 

The death of Dr. Oliver Wendell Holmea (Boston) was an¬ 
nounced, October 7, 1894 (mt. 86). 

The proposed amendments to the Laws of the Society wore 
taken up. 

The Librarian stated that public notice had been given in 
the newspapers that the Society would consider same at this 
meeting, and furthermore, that printed copies of the said 
amendments had been sent to the members before the date of 
the meeting, and that the quorum required by the Laws was 
present. 

Mr. Prime moved to consider Sections 1 to 6, Chapter I, 
inclusive, together. The motion was carried. 

Mr. McKean moved to amend paragraph 2 of Section 1, to 
strike out no other business shall bo transacted at such meet¬ 
ing until the balloting for the election of members is coinpletod 
and the result thereof reported to the Society," and to substi¬ 
tute instead at end of Ist paragraph, “ and it shall have priority 
over all other businen until the balloting be completed." 

The President stated that, agreeably to the custom of the 
Society, if any amendments were agreed to, that the Law so 
amended must lie over for two weeks. 

Mr. McKean’s motion was put and carried. 

Mr. McKean moved to strike out the words *' not members 
of the Board of Officers and Council ” from Section 2. 

Mr. McKean moved to amend the same section by striking 
out the words " be unanirrumt " and inserting instead “ there 
shall be an affirmative vote of/at least three members of the 
Committee." 

The members disoassed the question of puUio posting of 
names in the Society'# Hall. 
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Mr. Prime sabmitted tbe following sabMiitote for Section 2: 

Smtioh 9. A Committee on Nomlnntloni to oonaUt of ilz membera 
■hill be chown by ballot at the Stated Matting of the Society, to be held 
on the third Friday of NoTember, 1894, of whom two shall serre for one 
year, two for two years, and two for throe years, and annually thereafter 
on the third Friday In Noeember, two membera of said Committee shall 
be diosen by ballot to serve for three years, bat the retiring members 
shall not be eligible ftir re election, until a year from the expiration of 
their office. Any member not attending a meeting of the Committee for 
six months shall be deemed to liave vacated hla office Vacancies In this 
Committee occurring ftom any canse whatever, shall be fliled by appoint¬ 
ments made by the President of the Society, or If there be no President In 
office, then by the senior Vice-President. To this Committee shall be 
referred all nominations of oandldatea fbr membership, and It shall con¬ 
sider and report fh>m the lists of nominations m referred, such persons as 
said Committee may deem worthy of election to membenhip. 

To make such reoommendaiioDs, tbe vote of at least four members of 
said Committee shall be required. The names of the persons so recom¬ 
mended for membership shall be posted in a convenient place for Inspec¬ 
tion In the Hall of the Bodety for three weeks preceding the election of 
members. 

Membera spoke to the amendment. 

Mr. Prime called for a vote on his amendment. 

Dr. Cope offered the following amendment: “ That a vote 
of three membera of the said Committee shall be a majority.” 

Tbe vote was taken on Mr. Prime's motion, and it was car¬ 
ried by 18 ayes, 4 nays. 

Then on Mr. Prime's amendment, wbioh was lost, ayes 9, 
nays 11. 

The amendment of Dr. Cope was pat and carried, ayea 12, 
nays 6, 

Dr. Greene moved that, it is tbe sense of tbe Sodety that it 
is inexpedient to make any change in the method of eleoting 
its member^ then withdrew the same and offered a resolntion 
to pcetpone tbe farther oonaderation of the amendments in 
order to introdnoe the above motion. 

The motion was lost, 10 ayes, 11 ntya. 

Mr. MoEean moved to strike oot the words ” not members 
of tbe Board of Offioera and CoanciV’ wbioh was debated and 
carried by a vote of 18 ayea and 8 nays. 



Dr. Morris moved to strike out second paragraph of Section 
2, and substitute as follows: 

All nomiDBtloiii ihall be opea to Inipeotlon by memben of the Society 
when the HbII li open, under charge of the Secretaries. 

The Committee on Nominations shall hold staled meetinp on the sec¬ 
ond Fridays of January, April, September and November, when those 
Interested may stale tbeir reasons fur or against any candidate hat the 
members of the Society are mutually pledged not to mention out of the 
Society the name of any candidate proposed, nor of any withdrawn or un- 
sacoesslhl candidate . and the papers containing the names of unsuccess¬ 
ful candidates shall he destroyed immediately after the election following. 

Dr. Cope moved that the words “ the names of the persons 
BO recommended for membership shall be placed in a conve¬ 
nient place for inspection in the Hall of the Society for three 
weeks preceding the election,” be struck out. 

Mr. Prime explained the reason of the paragraph. 

Dr. Brinton moved to adjourn. The motion was lost 
ajes 7, nays 14. 

The question being taken oti Dr. Cope’s motion, it t^as car¬ 
ried. 

Dr. Greene moved to indefinitely postpone action on the 
amendments. 

Mr. Prime moved to make the amendments prepared by the 
Committee the stated bosinea of the next regular meeting. 

It waa moved to at^ourn. Carried, ayes 17. 

And so the Society waa adjourned. 
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Boma OoaX Mtatun StetioM Ntar Pegtona, Wait Virginia. 


By Benj Smith Ijyman. 

{Read itfora lha American Fhiloiophieal Soeiaty, Noaembar », 1894 ) 

Some reaulU of a couple of rougU aurreya made In 1872, near Peytona, 
Boone Co , W. Va., thungh arltbout any addition from later obeervatlona, 
may be a uaefnl contribution towarda tbe elucidation of the geology of 
that region. Tbe graphic oomparlaon of oolnmnar aectlona there with 
Prof. J J Btevonaon'a careftil general lecllon In tbe nortlicrn edge of 
that State, ai pnbllahed, wltb<iut any diagram. In our Tranaaetiona, Tol. 
XV, p. ID, 1878, ahowa a remarkable grneial agreement, conalderlng the 
great diatance. The preaent aectiona alao help very much In the Identlfl- 
catlon of the different coal beda of the region, hliberlo IniuflBclently itndled, 
as remarked by Prof. I. C. White, in hla valuable "Stratigraphy of the 
Bltumlnnna Coal Field of Weatern Pennaylvanla. Ohio and Weat Vir¬ 
ginia," Cr. 3. Gaol Sun. BuUetin, No OD,p 148, 1881. 

It will be well to Indicate ffrat, with aome preclalon. the altuatlon of the 
tracta aurveyed, and then briefly their main topographical featuraa, be¬ 
fore giving the geological delalla of the general atructnre and of tbe 
apedal obaerved fkcti, and pointing ont the remarkable agreement of the 
reaultlng columnar aectlona with the dlatant northern aeetlon, and dlacuaa- 
ing the identiflcatlon of beda that la oonaequently to be Inferred. 
aiTUATioir. 

The accompanying email map ahowa In a general way tbe altuatlon of 
the two tracta and their relative poaitlon. 














Oae of IheiurveyB coreretl the tract owned by the Pi yIona Cannel 
Coal Company, at Peytona, on Coal River, thirty-flve mllea above Coals- 
moutb (oi St. Alban's), on the Kanawha, and about twenty two niilet by 
road aoulh of Cbarleiton, the Stats oapilal, and twelve miles southerly 
fh>m Brownitown It Is a tract of 0187 acres. In the shaiie nearly of an 
oblong square about five miles long by a mile and three quarters wide, 
with the long sides running about northeast. 

The other survey covered the two Parker tracts on Lens Creek (marked 
at Callacbam's Creek, on some maps), both together about 0300 acres, 
and somewhat m the shape ol a teg of mutton, or of a rather one sided 
oak leaf with the stem of the leaf or smaller end about a mile southwest 
of the mouth of the creek, near Browaatown, on the Kanawha, ten miles 
above (southwest of) Charleston, and with the eastern side running In a 
Binnousconrso southerly about three mllesand a half, and the western side 
mainly following the course of the creek. The southwestern corner Is 
about four miles nonheust of Peytona. 

LAT OF THE l.Ain> 

The land of both surveya baa the same general topographical cbaiacler 
that Is found under like geological conditions througbont so largo a region 
In West Virginia and western Pennsylvania, namely, very steep, oflen 
cliffy, hillsides and narrow valleys, with the hills rising BOO to 000 feel, or 
even more to summits that are mostly narrow, here and there even sharp, 
but In some places broad and flat, and with narrow ttrl|>s of nearly flat 
land, up to a couple of hundred yards in width, along the lower and com¬ 
paratively level parU of the streams. The lowest points in each survey 
are some 000 fset above sea level. 

The Peytona tract Is drained by Coal River, flowing westward icross Its 
northern end, and In the oentral part by Indian Creek, flowing northerly, 
the western edge by the eastern brsnohes of Droddy’s Creek, up as fhr as 
its Lick Fork at the southwest corner; and the sonlbern corner by the head 
waters of the Bandy Lick Fork of Laurel Creek. 

On the Parker tract, the lower part of Lens Creek, Rom lu forks north¬ 
eastward three-quarters of a mile to iu mouth forms the stem of the oak 
leaf shape, and the midnb of the leaf is the left fork of Lens Creek, with 
long side nbs and veinleta on the western side, and shorter ones on the 
east. A narrow strip besides It added along the west, conulning the most 
eastern branches of the right lork of Lens Creek, which forms the western 
boundary. Both forks fall only fifty or sixty feet to the mile fbr four 
miles abore their union ] but above that much more rapidly. 

OIOLOQT, 

Stbootubb.— The geologloa] struolBro that occaslont the peculiar topo- 
graidilcal oharaoter, with flat, ttbl»-^ hilltops hera and there, with flat 
valleys and with many ollflb on the almost Hnlformly abmpt hllltldet Is, 
of oounA the very level bedding of a great tblckneas of rocks at a tnffl- 
dent height above sea-level. 
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Tn the nortfaern part of the Peytona tract, the rock bedi seem to He 
pretty resular, with the very gentle dip of 1 to lOi or 61} feet to the 
mile, Bouibcaiterly, end the itrlke at N. 14}° E The Mme dip and strike 
perhaps continue throughout the touthom pait of the tract, hut the lack 
of surveys there leaves this point uncertain. There are slight local varia¬ 
tions from the general dip causing "swamps " In the mines, say one hun¬ 
dred yards across, and sinking, say, one or two fket, such swamps, how¬ 
ever, as are common to all our western, flat lying coal measures. 

On the Parker tracts the dip Is so slight that without much carelhl lev¬ 
eling It would be Impossible to tell exactly what It Is, or whether It is the 
same throughout the tracts. It seemed at the time of the survey and of 
drawing the map, to be In general uniform throughout them, and to be 
u>wards the norili-northeast (N. SKP £ ) about one foot In 78, or 08 feet to 
I he mile. But there arc local variatlona of the dip here, too, exleodlog a 
few handled yards, or at least "swamps ’’ In the coal beds, depending on 
the varying thickness of the rork-layen 
It now seems, however, not Improbable that the strike lines, drawn 
straight and parallel on the two large mnps thioughont the tracts of each 
survey, should have been gently carved ns Indicated by the lines of shad¬ 
ing of the two surveys on the accompanying little map of their general 
sllnallon, making the strike carves of one survey conform, by gradual 
transition, to those of the other, and to correspond with the northwesterly 
dip that Is said to prevail at Coalbnrg, on the opposite, southeasterly side 
of the broad, shallow basin. The strike curves on Lens Creek would then 
be gently convex towards the northeast, and those of P^tona would be 
slightly so towards the east. Nevertheless, this little obsnge would not 
sffeet the principal results of the surveys, nor the IdenUdostlon of the beds 
RocK-saDS —The following is a general section downwards of the 
rocks exposed on the Peytona traot, so for as known : 

FT m 

Partly hidden, but chiefly aand rook and thalea.. .about 166 0 


Gray clay . " 1 0 

Coau ISUtburgk Bed, with tome slate. " 4 0 

Hard flreolay and aand rock and abalea. " 88 0 

Coal, bltnmlnotM, aoft... "04 

Flreolay and bidden, but no doabt mostly land 

rook and ahalee . " 86 0 

Coal, bltumlnoua. " 0 4 

Fireclay and bidden, but no doubt mostly imd 

rock and thalea. " 00 0 

Bony COAL... "08 

Hidden, bat no donbt chiefly sand rook and tbales " 66 0 

Goai„ UtnmlniMiB, with two foat of fireclay In the 

middle. . " fl 0 

Bard, gray sand roek and hidden, but doubtlsH 

meetly sand rock and ehalee. " 190 0 

CotAi) bHomlnoua. " 0 A 
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Hlddeo, bat no doabt chiefly sand rock and ahalcs about 13 


Block alote. .... “ 0 

Coal, bliuatlDoui. " 0 

Bhale, or slate. “ 0 

Sand and bllamlnoua coal mlaed. “ 0 

Iron oro (carbonate) . . " 0 

Slate and oond rock mixed. " 0 

Black olotc. :. " 0 

Cannel elate (“ bastard couuel ”) . “ 0 

Slate . " 0 

Fireclay. '■ 0 

Oannel slate(“boslatdcannel”). ” 0 

Fireclay. “ 0 

Coal, t/pyier CohimI, all “smooth connel'*. “ 2 

Cannel slate (“bastard cannol”), with fossil 

shells. “ 0 

Sand rock and sandy shales. “ l.f 

Slate. " 0 

Iron ore. “ 0 

Slate and Iron ore mixed. “ 1 

Iron ore... “ 0 

Slate. “ 0 

Shale. “ 0 

Cannel slate. “ 0 

Flreolay. “ 0 

Coal, Main (TbimsI, partly bltnmlDOOi.. " 2 

■•Slate". “ 1 

“ BosUrd cannel “. “ 0 

“Slate". " 1 

"Coal," bituminous. “ 0 

Hidden, but no doubt mostly sand rook and sbalee “ SO 

Coal, SAest Bed . " 8 

Hidden, but doubtlese chiefly esnd rook and shales “ 17 

Sand rook. “ 4 

Sandy shales. “ 8 

Coal, BfaeksmAA Bed.. “ 8 

FIroolay and brownish gray sand rock. " fl 

Band rook and ihales.... “ 87 

Brown shales with snull litm-ore bolls. “ M 

Block skts. " 0 

' Shales and sand rook..... ‘‘ 27 

Band rook, reiy eross bedded, broMlsh gray. " 2 

Coal, bituminous. ” 0 

Band rook, brownMi gr^, Penna. Forautloo Ho. 

XII. 


800 0 
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Tha f llow ng U a geacial moIIod downirMib of the rooks exposed od 
the Parker or Lens creek tracts so far as known 


Gray sand rook about 8 0 

Hidden 80 0 

Coat PilUibvrgK Bid 4 0 to S 0 say 0 0 

Hidden 44 0 

Brownlsl gray sand rock 4 0 

H dden 14 0 

Slates a 0 

Coal SUiU VMs n two r three thin layers set a 
rated by much clay tl e np| er one cannel arer 
age say 8 0 

H dden 100 0 

Brownish ^ray sand rock B 0 

U dden 103 0 

Coal Wood t Dppsr Btd will comm niy about half 
an loch of clay at abont six nc) es below the top 
9 8(1) to 4 0 average say SO 

Hidden 7 0 

Brownish gray sandy sha ea and sand rock 87 0 

Coal Biteiorg Bed 0 9 to 8 8 with about two 
thlckbh layers of clay average 8 0 

Brownish gray sandy shales 91 0 

Hidden 90 0 

Brownish gray sand rock 10 0 

Hidden 4 0 

Brownish gray sand rock 19 0 

Goal Wood e Lover Bod commonly wliba half Inch 
seam of day abont five Inches above the bottom 
8 8^ to 4 0^ average say 8 8 

Slate floor of ooal and bidden 89 0 

Goal a very thin seam say 0 4 

Black slate 8 0 

Hidden 84 0 

Brownish gray sand rock 19 0 

Hidden 0 0 

Brownish gray sand rook B 0 

Bnwniah g -ay san ly shales someUmes with small 
iron ora balls 18 0 

Goal Jerrold • Bed with sometimes a half Inch 
layer of clay at abont nine IniMs below the top 
sometimss one near the bottom also 9 B or 
even loss to 8, fl average say 8 0 

Brownish gray sandy shales 14 0 

Goal VMer t Bod peihape 9 0 


840 0 
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COAL OFEXIKaa 

PiTTSBUROH Coal.—T he Pittsburgh coal bed has been opened at only 
one place on the Peytona tract or In the neighborhood ; and that was near 
the top ol the mountain above the mines and cast of them The section 
measured there was as follows, (h>m above downward . 


Loose sandstone blocks, somewhat limy T 

Band rock, thick . 

Hard gray clay . 

Gkxtd COAL . 

Bute . 

Coal and slate mliod. 

Blato. . 

Good COAL.. 

Blale.. . 

Coal. 

Blate . 

Good COAL . 

Fireclay. 


0 

0 


0 

0 

0 

0 

0 

0 


0 

1 '* 

2 

4 

2 


H 

8 * 


8 


6 0 

Ths coal bed contains, then s 

Good ooal. 

Blaly ooaL. 

Blate . 


1 11 
1 4 

0 9 


4 0 

That Is, however, so much Infhrlor both In thickness and in quality to 
what the same bed la even as near as Lens Creek, and still ntora to what 
It la In the northern part of the Sut^ that It seems not unreasonable to 
hope that Its average throughout the tract may prove belter than at this 
opening 

On Lens creek the bed forms |rot small patches on the hilltops, and 
hU (1872) been opened In only one place, namely, on the bill opposite 
Mn. Huby’s bouse and King’s Hollow, about the middle of the eastera 


edge of the map | with the following section, from above downward . 

rr. pi. 

Loam, with erop^nal. 

Coal. 1 8 

Clay. 0 6 

Coal, with balMnoh layers of clay at about four and 
six Inches Aom the bottom, and perhaps at about a 
foot and a Ibot and a half Itaffl the bottom. 8_4 


S 7 

The opening b not n Toy perfoct one, and perhapd does not show the 
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hill thlcltneM. Tlie quality la only imperrectly ahown, aa the ooal dug 
had no aolld corer and la all mere atop ooal, yet aoeaaa to be good. 

The bed baa been -worked at Curry'a mine. In Church Hollow, about 
one hundred yarda ontalde the Parker tracts, and Just ouUlde the north- 
eaatcm corner of the Lana Creek map , with the Tollowlng section from 
above downward : 

rr r». 

Band rock.... 

Coal. 1 5 

Gray slate. 0 2 

Coal. 8 2 

Fireclay . 


4 0 

The BIX.INCH BiTOMiHOua OOAL bed about twenty-three feet below the 
Pittsburgh bod at Peytooa, waa opened In June, 1872, on the lumber slide 
above the No. 1 Entry of the old Peytona mines. 

The roun imoh auvT, bitukisoub coal bed about one hundred and ten 
feet below the Plttabnrgh bed, at Peytona, waa opened In June, 1872, on 
the lumber slide above the No. 1 Entry of the old Peytona mlnea. with a 
dne looking bed of flreolay partly exposed below 

Slats Vkis,—T he slate vein on Lens Creek was opened by an old drift, 
near Curry’s coal mine in Church Hollow, Just ouUlde the northeast cor¬ 
ner of the map; and measured as follows, fh>m above downward: 


rt. w 

Slates, exposed some. 6 0 

Coal, oannel .... 1 8 ' 

Blsck slate. 1 0 

Coal, soft, bituralnona, more than half 
under water, abont. 1 8 


« 0 

The same bed wae also opened In June, 1872, on the blUaMe up the hol¬ 
low oppoelte Mrs. Nuby’s house and King’s Hollow on the Left Fork of 
Lena Creek, below the opening of the PltUburgh bed there; and measurea 
at Ibllowa, ftom abova downward: 

IT m. 


Clay, gray, perhapa not In plaoa.... 

Goal, caunel, alaty. 0 8 

Brown alau or clay, with a little ooal. 0 0| 

Coal, bltumlnoue. 1 0 

Gray clay. 0 (4 

Ooal, bltumlnooi. 0 8 


8 8 

' The THBBi-noH bout ooal about two hundred feet above the upper 
eawel coal bad waa opaned abova Entry He. 4k at Peytona, la 1878; 
but only ahowad two or three laohee of bony orop-ooal, or otop-oanuel, 
or parh^ merely orop-alata. 
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The TBIIBK TOOT BiTCiiiitona OOAI. bed abont one hundred and forty 
feet above the upper cannel on the Peytona tract, has been partially 
opened above Entry No. 4, with the following tectlon from above down¬ 
ward : 


Loam.about 2 0 

Crop GOAL, eplint like. 1 0 

Fireclay. 1 0 

Coal, bllnmlnoua, Arm and good . 2 6 


e 11 

It may prove workable In aome plaoea, but cannot probably be counted 
on aa auch throughout the tract. It la moat likely the aame aa a bed of 
unworkable thlokneu that haa been opened on the waters of Indian 
creek, either the “Third Cannel," In Abehlre’a Hollow and on Meadow’a 
Fork (a bed yielding there about seven Inches of cannel at the bottom 
with bllnmlnoua coal above It), or a thin bed of bUnmlnoua coal said anil 
more to resemble It, formerly opened some twenty leet higher up, on 
Meadow's Fork. 

The Bix-iKOH BtrauiHous coal aome twenty feet above the upper can. 
nel was opened on the top of the point on the aonlh side of Droddy’s 
Creek, near the weatem edge of the map: and la said to have been six 
Inches thick, pretty Arm, but not apllnt-llke, without solid roof; but about 
two feet of rather hard clay above it. The same bod abowa about three 
Inobee of outcrop, without solid roof or Aoor, about thirty two feel above 
the bottom of Entry No. 4, of the Peytona mines and on the north aide of 
the hollow. 

Upfkb OAHiru -.-The thicknesses of the beds In the generaloectlon 
within three or four feet above the Upper Cannel bed are the means of 
meaaarementa at two places, except that the thickness given for the 
principal cannel beneh la the average of four measurements near the 
mines. That bench, however, la still more variable hereabouts. It has 
been worked at the Peytona mlnea by a abort drift, on which It measures 
twonty^even Inches and about thlrty.oiie Inches, and has also been 
opened by a slope feora the Main Cannel bed and measures Ibere twenty- 
one Inches. 

On Abeblre's Branch of Indian Creek, balfamDe sontbeast of the Pey. 
tona mines, the aame bed Is opened in several places, and at one ^fthem 
maaearee as follows, from above downward ■ 

Blate. 

Coal. 0 A 

Brownish-gray sand rock.about S A 

Brown shalaa... •• 1 A 

Cannel coal .... 

Bbalas, azpoaed.. 


1 11 
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At another opening, about two hundred yarda fhrtber up the brauoh 
and on III north aide, the following aeoilon with the aame bed la expoeed 
rrom above downward t 

FT H 

CoAii, bltuminoua, “ bard,” merely the tall of the out¬ 
crop. 0 0 

Slate. 9 0 

Oannel coax. . 1 8 

4 0 

At an opening about thirty yaida dlatant on the aouib aide of the 
branch the Upper Cannel la about ten Inchoa thick, but It la only the tall 
of the outcrop not welt roofed over. 

An opening wai made on the Upper Cannel In June, 1879, hack of John 
McCarty’a honae on Droddy'i creek. In the weatem edge of the tract, 
aud gave the following aectlon from above downward . 


Band rock, maaalve.. . .. . about 9 0 

Shalea. ” 8 0 

COAt, aoft, rotten, Utumlnona. ” 0 6 

Clay. " 0 « 

Black alaU. ” 0 0* 

CAJWKti, the upper loch perbape a little bony . “ 8 9f 


» 8 

The Upper Cannel waa alao opened In 1879 on the hlllalde over the 
hlackamith’a abop on Droddy’a Creek, half a mile northweaterly from 
the mlnea, and meaiurea but 10| Inchea, of which only the upper nlne- 
elgblha of an Inch are cannel or cannel alate, the real all bltuminoua; 
but there waa only clay and loam above, without any aolld roof. 

The quality of the cannel coal of tbia bed at Peytona la very good, 
though not quite equal to the remarkably flne coal of the Main Cannel 
bed. 

On Lena Creek the Upper Cannel coal bed la of dlflhrent obaraoter, but 
la beyond queatlon the bed called there Wood*a Upper Coal. It aeemed 
In 1679 to have been worked only at Wood'a upper mine on EIng'a 
branch, where h waa opened by a drift about twenty feet long In the 
winter of 1889 ud 1670, with Uie following aeotlon fVmn above down¬ 
ward; 10m 


n, nr. 

Coal, Utumlnona, aoftar.about 0 0 

Olay. ■■ 0 <4 

Coal, Utumlnona, hard, “apllnt”. ” 9 8 


8 Bi 

It waa not then fliUy aooaaalbla on aooount of water dammed back by 
fldlen earth at the mouth. 
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The same bed wu Imperfectly opened at the head of Big Hollow, In 
1872, wlih the following leotlon from abore downward 


Loose clay and ahaly wash.about 8 0 

CoAk much weathered, nther bard “ 0 6 -k 

Clay. “ 0 04 [ 8 0 

Coal, hard and Arm, but weathered “ 8 24 

Black slate, eiposed . “ 0 1 


The same bed was opened In 1872 on the very steep hillside on the 
south side of Schoolhooso Hollow, near the middle of the east edge of 
the map, with the following section from above downward 


Slate roof exposed.about 2 0 

Coal, softer.... '■ 0 54 v 

Clay. '* 0 04 [ 8 8) 

Coal, hard, "splint". " 2 10 ) 


S 8} 

Floor, said to be slate, two Inches under water, 

Another opening made on the same bed In 1872, on Bee Branch, near 
the southern edge of the map, gave the following section from above 
downward 


Slate.about 1 0 

Coal, rather soft. “ 0 44 ) 

Clay. " 0 1 [ 8 8 

Coal, bltumlnons, hard, "splint". " 8 24 ) 

Brownish gray, fine, bard sand rock "10 

5 r 

A rather Imperflsct opening made on the same bed In 1878 nearly oppo¬ 
site Nnby 's house on the left fork of Lens Creek had the following section 
Irom above downward: 

No roof but loose material, mostly brownish gray sandstone blocks. 


Coal, bituminous. 

Gray clay. 

OoAi^ bituminous. 

Bony GOAL. 

CoAit Utumlnous.. 



Apotber opening on the same bed mads Imperftctly In 1678 at Par- 
fitter’s Sprint, on a small' branch of the left foi^ of Lene Creek, nearly 
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■oath of Larender't hoaie, gave the fbllowlag Bectlon (tom above down 
ward. 

No roof but wash. 

FT w 

CoAi., slatj.about 0 1 

Coal, withhalfanlncbofclayaboatlhemlddle. " 0 11 

Hard Are olay 

”i 0 

The spring Is only about three feet distent. lu water la called good, 
bnt said to teste a little sulphury. 

It Is probably the same b^ that was very poorly opened In 1871 rather 
high up the hillside In Peels' Hollow, with the following section from 


aboye downward : 

Wash loam. rr. n rr in 

Coal . 0 SJ ' 

Clay. 0 li 

Coal . 1 6^ . g 2 

Clay. 0 0| 

Coal . 0 2 _ 

Clay, esiKwcd. .. . .about 0 0 

8 


The ooal Is only bituminous, and nothing bnt dirty crop-coal, and so 
not of very good appearance. 

The bed was also opened In 1879 near Asa Ferrel's bouse, and near 
the southwest corner of the map. Just above the soiled Ferrel’s ooal 
opening on the Factory Coal Bed, or the Peytona Main Oannel, and had 
the following section above downward : 


Roof, not solid. „ 

Coal, Utumlnouit‘'splint’*. 0 0 

Fireclay... 0 8 

Goal, bltnmlnons, "splint”. 1 6 


8 8 

The coal of Wood's Upper Bed is bituminous, of very line quality, espe« 
dally the main benuh, below the seam of olay. The main bench u a 
remailubly firm splint oo^ extremely well suited for steam purposea or 


domeatlcfires, or probabl^^ven for burning raw In Iron Ihrnoees. It Is 
easOy mined In large blooks that bear rough handling extremely well. 
A fUr spedmen of It waa asaayed In 1878 by the very ablq ohemlst, Dr. 
George A. Koenig, and yidded: 

Coke.88.88 

Oaa. 88.98 

Allies (gray). A40 

Hygxosoople water. 1.86 


100,00 

















The coal aeenu to be retj free from lulpliar The thin upper bench u 
lew Arm than the mam one 1 hla be I la undoubtedly the one deoenbed 
in the following eitmcla from a report on these tiaou by the celebrated 
Profeeeor James Hall (1854) aa quoted in the pamphlet of the St George 
Mining and Manufhoturing Company New York 1855 page 7 

This bed was first opened on ihe point of a low hill in the rear of Mr 
Vlokar a honse as shown on ihe map At this point It la throe feet ten 
inches thick Althongb In a moat exposed situation and covered only I y 
a slight thickness of clay the coal was quarried out In blocks of laige 
size and breaking into smaller masses only by the application of cor aider 
able force 

The aspect of the coal la that of a laminated cannel coal with thin 
seams of bituminous coal intdrvening but alu getber forming a small part 
of the whole On burning this coni side by side with the cannel c al 
from the bed previously mentioned there was a remarkable similanty In 
the color an 1 character of the flame the amount of smoke and the a«h 
The coal bums with much white or yellowish white flame with ui Ic 
crepitation and with a small quantity of smoke It maintains its I >m 
showing no dlsposlil in to melt or run and In the process of hurnink 
throws oat nomerous Jets of white flame In addition to the steady burn 
Ing flame When partially barned It presents a fine porous coke finally 
burning away to a white or light color^ aah without In the caaee tried 
any appreciable qnaatily of alag or other Impunty The flsme and quan 
tity of smoke from a piece of canndl coal burned at the same lima and by 
the aide of this coal were not perceptibly different 

From this litile experiment twice repeated at the locality I Infer that 
for all pnrpoeea for producing steam or for a steady dry burning blazing 
coal the coal from thto bed will answer all the pnrposes of the rml cannel 
coal and for these objects will be equally valuable The only advantage 
poseeseed by the cannel coal for domestic ose b that of Its freedom from 
soiling In the prooeaa of handling I am inclined therefore to rekard 
thb bed of ooal as of very great value particularly upon the western riv 
en and for the steam boilers of all mannfactoiiea where the prevailing 
ooals are of the sofr bltumlneua character 

I may mention that such b the IndestruoilblUty of this ooal from ordi 
aaiy atmotpbeiio agencies, that large fragmeou may be picked uj) In ibf 
beda of the streama half a mile from the coal In place and lha specimeua 
barued wereof aneh aamplea which bad lain ezpooed to ibe weather prob 
ably Ibr oeiitiiria& I need scarcely menilon that from thb remarkable 
IndestmoUbtlhy of the coal from the menoy of the weather and from Its 
breaking out In large blocks even on the ezpoaed outorops it b remark 
ably adapted to bear transportation with little luaa frtm breaking or 

" Tbta ooraUnatloii of qoalltlea, which I bealtate not to ray b poasesaed 
M other eoal In ifab region, except the cannel coal, renden It extremely 
t>s|»ahle to-any partlea who propoee to mine and fend ofial to markot 
IMflo aim niWM noo xzan 146 flL. PVflraDXOv M 1804 
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The'bed leeiiia to thin ont, not only lonthweatward townrdi Peytonn, 
bat notihwwtwnrd towudi the Eannwhn , for near the rlrer It meatnree 
but 9 (bet 10 Inohei In one place, and tronld aeem to be modi leaa than that 
In Church Hollow and theraabonta. At the few pointa, bowerer, where 
(hlly opened on the Parker timcta, it aeema to be of good workable tblck- 
neaa; and the bed eeema to have Ita greateet alae Joat here, and to be In 
general little noticeable everywhere elae In the neighborhood. 

The "baatard cannel" at the bottom of the upper oannel coal bed, at 
Peytona, oontalni numeroua foaatl ahellt. 

Haiir OaRMU. —The Main Cannel ooal bed bad. In 1879, been worked 
for twenty yean or more at the Peytona mlnee and near them, oe well aa 
at the adjacent mlnee of the Wealem Mining and Manufacturing Com¬ 
pany. Seven meaauremente of the ooal at different parta of the Peytona 
mlnea give the following seotlon of the bed horn above downward , 


Smooth cannel, 1„ 8 to 9,, 1, average. 1 

abont. 1 10 I 9 0 

Onrly (or birds' eye) cannel, 0.. 0 to 1„ 6 0 8 3 

Bltumlnona ooal, 0„ 0 to 0„ 8. 0 4 0 4 


9 ID 9 10 


After those meaenrements were made, another part of the mine yielded 
cannel, both klndi together, 8 feet 5 Inchee tbldc, the lower 17^ Inohes 
being early and the reat all good cannel. 

An opening on the river front of the blllilde over Halatad’a farm about 
three-quartera of a mile northeast of the mlnea ahowa the following seotlon 
foom above downward; 

TT. I* FT. Bf. 


Brownlah-gray slate.about 8 

Wild cannel or very bony cannel. or 

oannel slate.. 0 

Clay. 0 

CAiijn»k tht lower Inch a little mixed 

with bltumlnona ooal. 0 

Coal. Utuminoua, very bard. 0 

Olay. 0 

Coal. bHumhioas. very bard, somewhat 
resembling "ourly oannel ”. 0 


In Abahlre’s Hollow, about half a mDo aouthsaat of the mlnea, the bod 
la opened, with the following section from above downward: 


Smooth osanL........ 0 8 

OoAU lurd Ulttmlaons. 0 11 

Smooth OAmiaL.... 0 10 


8 0 















An opening near Droddy’i Creek, aboot three quarten of a mile norih- 
weeterly flrom the Peytona minei, glres the folloirlng lectlon fh>m above 
downward: 


OaamL, alaty. 0 0 

Coal, bltamlnoaa.. 0 8 

Coal, bitumlnoiu, reaembllng “ curly cannel ”. 1 1 

Coal, bltnmlnoai. 0 0 


8 4 

Near John McCarty'a houae on Droddy'a Creek, about twenty fbet below 
the opening on the Upper Cannd, there la an old opening quite fkllen In 
that muat liave been on the Main Cannel, but lu coal la aald to have been 
"bltumlnoua mixed with cannel.” 

The amoolh cannel la cannel proper, the curly cannel la an Intimate 
mixture of cannel coal and hltumiooua The curly la more highly piiaed, 
aa it makea the beat coal for domeatio uae The quality of both kinda la 
remarkably pnre Bealdea the very great menu of the coal for domeetic 
pnrpoaei, It la very valuable for making gae, owing to the large yield and 
high oandle power of the gaa , and the coal la therefore uaed aa an ” en* 
richer” with bitumlnoua gaa coal. 

The following are the reaulta of an aaaay of the Peytona cannel coal, u 
reported by the ManhatUn Qaa Light Company of New York, In 1889: 

” Maximum yield of gaa per ton of 8240 ponnda-~18,M0 cubic ieet ol 
89 00 candle power. 

” At 10,000 feet per ton (atandard yield) the lllnmlnatlng power of the 
fBi la equal to 41.10 oandlea 

••Yield of coke per ton, 84 buahela, weighing 1880 pounda. 

•• One buahel of the hydrate of lime ponOeo 4810 cubic feet of gaa. 

••Analyalaofthecoal; 


••Volatile matter. 48.00 

•'Flxedoarbon . 4100 

••Aah. 18 00 


100 . 00 ” 

The cannel coal of the Main Bed haa In aome paru of the mine nd aah, 
and In aome parU white aah. At one place there la what they call 
••gummy coal ” or “gum,” red and white, aald to be liquid whep fireah, 
like kymp, thinner than cold aolaaaea. Borne of It when gathered dry in 
the mine looka like a rotten ooal, ahd aome of It like a bitumlnoua 
powder. 

In mining, the bkumhiona ooal waa thrown aalde in the mine, and left 
there. 

Thla bed la the aamena the Factory Cannel Ooal Bed of Lena Creek, bnl 

mnA anperior to H In quality, aa well aa IhMmeaa at the Peytona mlnaa. 
It k a eery Irregular bed both In tblokneaB and quaUty, and ite onuanal 
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merlt§ In theie reipecti mt Peylonn gnva etpecial ▼alno to the deposit 
then 

The Factoi; Cennel Goal Bed was the moat widely known of all the coals 
on Lent Cnek and li the one fonnarly worked at the old oil factory on 
the Left Fork The section tl ere at about ta enty Are yards inside the 
middle one of three drifts is aa follows from shove downward 

FT W IT IN 

Coaii hitumlnous 0 O'! 

Black slaty clay 0 ^ 

Cannel 9 5 ^ 

Black Iron ore aboat 0 8 

~8 Ujf 

The bench of cannel however Is said to yield only 1 foot 6 inches of 
good cannel the net being wild cannel or cannel shale 

The same bed was Imperfectly opened In 1879 nearlv opposite Nul y a 
hones on the Left Fork of Lens Creek and had the following section from 
above downward 

Ko solid roof rt a 

Cankbl partly good partly slaty all rather poor 
looking about 8 0 

Black carbonate of Iron 0 9 

Brownish gray sand rook at least 90 0 


The coal looks rather less pure than the Peytons mine cannel bat that 
IS perhaps owing to !u being merely crop ooal The thtcknees too could 
not be properly measured without a Arm roof 
The bed was opened also In 1879 near the sohoolhouso of the Lett Fork 
with the following section ftom above downward 


Shaly sandrock 
Black Olay 
Coal 

Blaok Olay 
Band nxA 
any shales 
Block soft slate 
Coal Utumlnous. 
Olay 

CoAi< Utumlnoas 
Bright OASWU. 
Qray slafy day 
Bhaly sand rock 
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Tha lune bed eppatently wee Imperfectly opened in 1872, near the bend 
of Stewart Branch, and had the following lection from above downward . 


Loam, no firm roof.... ....abont 2 0 

Clay, mixed with coal alate, outcrop. " 0 6 

Fire clay. " 1 a 

CoAi., bltamlnoui. 0 7 


4 7 

The lame bed was Imperfectly cpened too, in 1872, In Locuit IIollow, 
eait of the Right Fork, and had the following lection from above down¬ 
ward : 

rr in 

No tme roof, hut clay and waah. about 2 0 

Crop-coal.... . 0 7 

Clay and waah. ... 0 8 

Coal,, bltnminoua .. .... 1 8 

Fireclay. about 0 1 

C0AI4 bltamlnoui. .... 07 

0 2 

The lame bed wai well opened in 1872, above Au Ferrel’i houie, near 
the louihweat comer of the map, with the fellowlng lecilon ftom above 
downward : 

VT IN *T. na 

Oray and brown ahalea. 2 6 

Hard black date. .... 0 1 

Gray and brown ahalu. 0 0 

Coal, bltumlnoui, good. 0 O-i 

CAKim., good, but not curly. 0 0 t 2 0 

Coal, bltamlnoui, good. 1 10 J 

Biownlih-gray land rock, expoicd, about 0 0 

0 U 

The place of the bed appeaia alio to be Indicated by an ezpoaure of 
about ttane Inohea of bitumlnoui coal a little more tban 40 feet in lCv«l below 
the opening on Wood’i Upper Coal at Ferfater'i Spring already mentioned. 

The qnallty of the Factory Cannel Bed la plainly very varlaU^ and lu 
thlcknem extremely 00 . The bed thini out towarda the Kanawha, near 
Brownitown and above, and can Huoely be found there at all, having 
bnt a Aw inohee of thkkneM and no cannel. It may prove workable In 
lome apoti, capeclally near the Ikctory, bnt la w thin and variable that It 
can hardljbe counted on. Tbemirtial liata 10 long, when expoaed to the 
weather, that blU of it are found allthe outcropb which b therefore 
oompaiaUvely eaey to follow on We ground; and can be looked for 
batwaen the outoropa ot Wood'e Upper and Wood’a Lower Coal. 
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Shoot Coal.— The Shoot Oo&l Bed, et Peytone, b lo called (h>m the 
openlog near the foot of the ahoot at the mtnea The opening waa oloaed 
and no longer acceaalble In 1879, hat waa laid to have had the following 
Mellon fh>in abore downward : 


R a. 

Coal, bltaminoaa, good, hard . 0 10 

' Slate. 0 1^ 

Coal, bltumlnona, good, Tory hard, “breaka almoat 
Ilkeanthrmolto”. . 9 0^ 


8 6 

The aame bed la also aald to have been opened a great many yesra ago, 
by Dr. DoBola, abore the Blackamlth Bank, and fonnd to have a thick- 
neaa of over 4 fhet, bealdea 8 Inchea of alate at 10 Inchea below the top. 

The bed waa opened In 1879, In Abahlre'a Hollow, oppoalte Abahire’a 
honae, with the following aeotlon tnm above downward . 


No aolld roof. 

Coal, bltamlnona. 9 10 

Coal, "splint,” or bony. 0 8 


8 4 

The bed was llkewbe opened In 1879, on Indian Creek, about 800 yarda 
above Abablre house, and 80 yards below the mouth of Meadow’s Fork of 
Indian Creek, and had the fbHowIng section from above downward ■ 


Gray shales. 

Soft black slate.abont 

Coal, bltnmlnoua. 

Slate. 

COAi^ bltumlnona.. 


0 1 

0 0 

0 8 * 

8 et 


} 


8 


8 


8 


On Lena Creek, the ooal bed of Wood’s lower mhie (a drift some 90 feet 
long), on EIng’sBranob of the Loft Fork, b tbs same as the Peytona Shoot 
Coal Bed, and has the following section from above downward: 


Solid sand rock exposed.abont 

OoAi« bUnmlnons. 

Slata i« clay.... .about 

Goal, Utnmlnoua... 

Slate or clay........abont 

Coax* Utoinliioas... 


R. m. R. n. 
4 0 

1 0 1 



7 8 




















The lenie bed wu opened In 1878, neer the ichoolhouu of (he lolt fork 
of Lene Greek, end hiid the following Motion trom ebove downward: 


BrownUh-gimy nod rook, exposed, about 8 


Goal, bltumlMoa, Ann and good . 8 

Bony coal or slate. 0 

Goal, bituminous, firm and good .... 1 

Slate, eiposed..... about 0 



e 

The coal seems to be of flne quality. 

The same bed waa formerly opened at Fry’s Coal Bank, still partially 
accessible In 1678, and bad the following section from above downward . 


"Slate roof of unknown tblckness." 

Coal, bituminous, very firm, good . 8 8 

"Slate bottom." 

Near the month of the drift the ooal has a quarter Inch of slate at a 
foot or flfteen Inchn from the bottom; bnt the slate Is said to disappear 
forther In. 

The same bed was opened rather Imperfooily on Stewart’s Branch, 
nearly three qnarteni of a mile southwest of the forka of Lens Greek an(l 
had the following section (tom above downward. 


Gray and black shales. about 10 0 

Gny nnd whh some parlioles of eoal mixed. 0 4 

Coal, Mtumlnona... 8 0 

Held, brownlsh.gray sand rook. 


18 4 

The same bed, apparently, was opened In 1878, In Peels' Hollow, with 
the following section (tom above downward 


Loam. 

Brown shales.about 

Coal, bltnmlnons. 

Fireclay. 

8 ^ 

But, peAapa, the ooal bed was not folly exposed ; or possibly, by an 
error of the aneto^ level, this mj ^ representative of the Blaok- 
Mtlth Ooal Bed. 

Imperfeot opealnga of the aonte bed were also made neatly oppoahe 
OB the Left FjtA of Leo* Greek, wl^re only two foctare exproed 


• ‘ 8 
0 
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Id d oniBh of looM rooki; tnd DMr Am Fenel'a, on the Right Fork of 
Lena Oreok, where leH tliao a foot of erop coal haa been nncorered. 

Thia coal bed la clearly the aarae aa the bed Ibnnerly worked at the 
WlDin«de Goal Go.’a main mine, leaa than a mile eaat of the main Parker 
iraoL That mine was atlll acceaalble In 1879, with a little dlfllculty, and 
ne^ the mouth of the drift gare the following aeotlon from abore down* 
ward : 


FT m 

Brownlah-gray, maaalve aand rock about B 0 

Slate. ... .08 

Brownlah-gray, maaalve aand rock. ... 1 0 

Slate . 8 0 

Coal, bltumlnoua. Arm and good. 9 9 

Clay. 0 8 

Coal, bltumlnoua, firm and good. 1 6 

Shale, axpoaed.. .. about 1 0 

IS 11 


4 a 


The quality of the coal, aa well aa the alate or clay parting, la extremely 
like what la found at the opening on Wood‘a Lower Bed (the Peytona 
Shoot Bed), near the echoolhooae of the Left Fork of Lena Creek, and at 
Fry'a Coal Bank on Ketcham Branch and at other pointa. The Identity 
was erldently reoognlxed by Prof. Hall forty yeara ago. 

The coal of Wood'a Lower Bed on Lena Greek aeema all to be of very 
fine quality, richer In gaa than Wood’a Upper Goal and aomewbat leaa 
Arm than that, though atlll very Arm and capable of bearing handling 
very well. It la much liked aa a domeatio coal, and would probably be 
a good gaa ooal. It la unqueatlonably the aame u the one of the WlnL 
fiede mlnea, the ooal of which beara a Tciy high reputation ; and la prob¬ 
ably the aame In quality, alnoe tboae mines are within a mile of the 
eastern edge of the main Parker tract. Beridea, an already pointed out, 
the reaemblanoe la very atrong Indeed. 

The Wlnlftede Goal was supposed in 1878 to be also the aame m the 
bed of the Coalburg mines, a couple of mllea more distant up the 
Kanawha ; but, In spite of the reaemblanoe of the stmotura of the two 
beds and the quality of the ooals and other arguments, Prof White 
(Bulletin AS, p. 168), says that the WInIftede la MTenty-Ave or one hun¬ 
dred fiaet lower than the Coalburg ooal, reckoning ftom the Kanawha 
black Aint. In that case It would seem that the Coalburg bed must be 
the aame aa Wood’s Upper Goal, the Upper oannel of Peytona; but the 
distance apart In these two surreys Is about one hundred and twenty 
fret, a difference hard to reconcile. The Shoot Bod of Peytona, Wood’s 
Lower Bed of Lens Creek, seems hareabouts to bo the moot uniform In 
thhfrneas and In quality of all the ooals below the barren measuras, and 
to be ereiywhere a reiy excellent. Arm, Utomlnone ooal and of workable 
thl^eas whorerer It baa been folly opened. Towards the Kanawlm, 
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ouUMe oftbe tncts, It appean to be In two or three bonchea aeparaied bjr 
Uyera ofoUy a foot or eren more In Ihloknnaa. 

Blaoumith Goal—T he Blacksmith Coal at Paylona Is so named for 
Ita pnrity and uaefolneaa In the foi^, and would aeom to be very per- 
alatenlly of line quality, alnoe the aame bed la called so In the northern 
edge of the State. It la, however, probably too thin to work at present, 
eicept for local use along the outcrop. 

It was worked by a drift at the lower part of the Peytona mines, and 
had there the following section foom above downward 


■and rock 


BrownUh gray, hard ahalea, exposed 

Boll ahalea. 

Coal, bituminous.. 

Bonyooal or slate. .... 

Coal, bliumlnoua. 

Slate . 

Coal, bituminous.. 

Clay, epparanily 


The bed waa opened also at Abshlro’a Goal Bank, on Indian Creek near 
Abahlre’s Hollow, with the following section from above downward ; 

rr m. 

Bbaly sand rods, exposed.about B 0 

Coal, bituminous, good...... . . . '9 0 

Fireclay, mixed with slate. 

7 0 


The same bed Is opened, too. In Abahlre’s Hollow, baok of his bouse, 
with the following seotlon Bom above downward i 

Shales, exposed.about 

Bbaly sand rook . " 

SUte. " 

Coal, bituminous . '* 

Fireolay mixed with slate. 

7 7 

This bed at Lens Creek aj^More at abont twenty feet below Wood's 
Lower Coal. 

It wonid aeon to be the bed opened In 1879 on Kelobam Branch, nw 
the egntiieaM oomer of the map. In two piaean near M^etber on opponle 
iror.88,18M. 



140. tw. 
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•idM or ibe bruicb ood about half a mile fh>m Ita mouth At the upper 
■onlhem one there wae the following eectlon flrom abore downward 

rr iM 

Gray ahale eipoted about 8 0 

Black elate 1 

Gray cbaiea 0 8| 

Coal bitum none and clay and elate In eevernl 
layeri moatlycoal 1 8 

Gray el alee - 


Brown ieh gray eand rock 
Drown an 1 gray ehalei 
Black elate 
Gray ehalee 
CoAii bltumlnoui 
Clay 

Coal bituminoua 


0 0 

The came bed leemi alio to have been opened on the Stewart Branch of 
the Left Fork aome 000 yards above the mouth of the branch by a couple 
of old mined drifts that expose a few inches only of the top of the ooal 
with two or three feet of ehalee over it 

Jbbbold a Coal —Jerrold a Ooal of Lena Creek aeema not to exist at 
Peytona but to be represented perhaps by aome three inobes of black 
slate at the bottom of about twenty feet of apparently iron bearing brown 
ihales Just like those that overlie the bed on Lena Creek The black alate 
la exposed on the railroad about sixteen feet above the top of the lower 
shoot 

The bituminous coal bed worked by Jerrold on the bank of the Left Fork 
of T^ens Creek Jnat below the month of Eetcham Branch has the following 
section there from above downward 
Loose blocks of aandrock 
Roof slats exposed 
Coal bituminous compaiatlvely soft 
Goal bituminous much of it hard 
splint, but generally leas bard than 
Wood s Upper Coal 

4 H 

It would seem probable on the whole that it Is the same bed that was 
worked at Mludiol s Coal drifts on the left fbrk of Lens Creek abont SOO 
yards above the mouth of Eetcham s Branch though It k possible that 
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the coal here U a local thickening of the email bed that occura lome fldoen 
feet below Jerrold’e Coal. The eectlon at Mltoheradrifts Isas follows, 
fhuD above downward: 

VT IK 

Blate, exposed about 1 0 

Coaij, bituminous, less drm than Wood’s Upper Coal, 

but of (kir qualllj. 8 1 

“Blate floor.’* - 

4 7 

The same bed apparently was opened at the old drift on the Eetcham 
Branch of the Left Fork of Lens Greek, near the month of the branch. The 
coal Is partly ooveied at the bottom, but would seem to measure about 
two feet In thickness. 

’The Jerrold Coal Is seen also at Mrs. Kuby’s coal mine, a drift about six 
feet long on the Left Fork of Lens Creek, 800 yards below her house, with 
the following section feom above downward : 

FT. IK rr. IK 

Shales, exposed about 4 0 

Coal, bituminous, of fair quality 1 0 % 

Clay. 0 0* I a 10} 

Coal, bituminous, of felr quality 1 10} ) 


Two laches above the clay seam, there Is, at least In places, another 
similar clay seam. 

The same bed was worked with eight old drifts close together just 
across the creek, and had there the following section ftom above down¬ 
ward ! 

Sand rook, massive. rr. ik 

Slaty shales and shaly sand rook with small Iron-ore 

nodules.. . .about 10 0 

Coal, bllamlnous, with two or three quarter-inch 
seams of black clay at about nine inches below the 
top, apparently 8,, 0 or more In one drift. In 

another, measured. 8 10 

Slaty shales. . 10 0 


The same bed Is worked with a drift a dosen yards long atMyer’s Coal 
Bank, olose by the oU fhctory already mentioned, and has the following 
section fkom above downward i 

rr. ni. »v. ik. 

Brownish gray aand rock, massive, about 18 0 

SUte.. 0 0 

Goal, bhumlnous, good. 0 0 

Blaifltdlay.. 0 0} [ 8 8« 

Coal, bhumlnou^ goo4. 1 H J 


16 H 
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The ume bed Ic elio worked by Oae Hoffmen on the Vlnnle Lick 
Branch o( the R ght Fork of Lem Crwk and hae there the following eeo 
lion from aboTe downward 


Coal bllumlnoui 
Olay 

Coax, bltamlnona 



a 

The bed hae been work(^ too by a drift on the oppodte (weet) ilde 
of the Right Fork of Lem Creek back of Qm HoAnan ■ bonee and hae 
there tho following section ftom above downward 


Brownlab gray ahaly sand rock about 8 0 

Shales with iron nodules 1 8 

Coal bltummoas 8 1 


n 7 

The bed was Imperfectly opened on the Right Fork of Lens Creek oppo 
site the month of Orcha^ Hollow and a qnarter of a mile above the 
mouth of Vlnnie Lick Branch and had the following sectl >n from above 
downward 


Bbaly sand rock with some nodules of Impure iron 
ore about 9 0 

Coal bUnmlnous good but much weathered at 
least about 1 

Dark shales S 0 


18 9i 

Haifa fbot of the top of the coal bed Is exposed under the shales near 
Mr Hoffman s opposite the mouth of Dig Hollow on the Right Fork of 
Lem Creek 

The bed was opened In 1878 In Locust Hollow near the east bank of the 
Right Fork of Lens Creek and had the following section fifom above down 

ward 


Olay shales no solid roof 
CoAh Utuffllnons mostly hard andgood 
Clay 

Coal, bony 

5 Ot 

Another Imparfbet trial pit on the same bed some twenty yards to the 
aoath gave about the same maasurameels bat some of the lower bench 
•neoied to be IUm canncl 


8 0 

1 «*1 

1 0 V 8 Oi 

0 • i 
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The lame bed li at leaat partially ezpoiod where It flnally paisea aonth- 
ward beneath the bottom of the Talley of the Right Fork of Leni Creek, at 
the month of Rlie Hollow. The coal there Is partially concealed by 
mnddy water and perhapi mbblah In the hole, bnt would leem to be only 
1,, 0 or two feet thick, with only two feet of wash for a cover. The wash 
la stripped oS^ and the coal dug ont The coal Is firm and in large lamps, 
hlinmlnous, of good quality and much liked by the country people. 

The coal at Jerrold’s, Hofftnan's, Ruby’s and Myer’s mines, aud at 
Rise Hollow la of good quality, but not equal to Wood's Upper and Lower 
coals. It Is loss firm, especially the upper six Inches, than either of them ; 
but the greater part of the hed Is far from being tender. The quality In 
fact seems to be on the whole pretty fair The thickness would seem to 
be rather variable, and It may prove to be unworkable at present in some 
partsof the tracts It not only disappears at Peytona, but on the Kanawha 
above Brownstown would seem to be hardly of workable thickness, or 
only two feet and a half, though worked a little at some points. 

Yickbh'b Coal.— Opposite the mouth of Vlcker's Branch, on the Left 
Fork of Lens Creek, at the lower end of the eight drills on the Jerrold Coal, 
there are two old drifts on a coal, a dosen or fifteen feet lower ; and, for 
want of a more suluhle name. It may be called Vlcker’s Coal. The coal 
Is no longer exposed for measurement hero, bat seems to have been per¬ 
haps two feet thick. 

The same bed was worked at an old drill about fllteen feet below 
Jerrold’s old coal opening on the LeR Fork of Leus Creek, two hundred 
and fifty yards below the'mouth of Eelcbam Branch. There also the 
drift has liillen In so as to be inacoessible and leave the coal nneiposed. 
The thick neu seamed to have been perhaps two feet. 

The bed may probably be the same as the one exposed at Peytona, 
nine feet below the top of the waterfisll below the lower shook It has 
there the following sa^on ftom the top of the waterfall downward . 

IT m 


Brownish-gray und rook, very cross-bedded. D 0 

Coal, bltuminoos. 0 8 

Brownlsh-iray sand rook (T) 


9 8 

It Is probable that the ooal bed was of greater thickness than that, at 
the drlfta on Laos Creek, or It would hot have bean opened for working 
at all; but u It seems to have been little worked compared with the 
Jerrold Ooal Jnst above It, there Istno probability that It was more than 
the two feat thick It seams to have been. 

It Is barely possible that the ooal of Mitehers old drifts on Lens 
Creek Jnst above the mqnth of Kstoham Branqh may be the Vlaker’a bed; 
and U wea so supposed probable tn 1879) bnt In tfaat oass U would have 
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been only qa\le locally thldier there. It leenu on the whole very mnoh 
more likely that Mltohel's coal wai the same as Jerrold’s. 

OOHFARISOR WITH THB IToRTHKBK WRST VlRSINlA SBOTIOV 

According to Prof. J J. BteTenson (TVaiu. Am. P\iL Boe, Vol 
XT, pp. 17-81,1878), the section of the caiboniferoas rocke of a portion of 
Monongalia and Marlon coantlea. In the northern edge of West Virginia, 
near the lonthwest oomer of Pennsylranla, Is as follows, from aboTo 
downward. 

UPren GOAL OROaP—WOROROABBLA RITBR BBRIBS 


1. Sandstone, “Waynesbnrg" 8fr-10 


9. Shale.... 1-18 

8. Coal, “Waynesbnrg".... 8-0 

4. Sandstone. 15 

8 Shale. 8 

0. Llmettone. 8 

7. Shales and sandstone.. 90 

8 Limestone and shale. 80 

0. Sandstone and shale. 8) 

10. Limestone. 6 

11. SaBdstone. 18 

19. Limestone. 7 

la Sandstone. 10 

14. Limestone.....'. 8 

18. Sandstone and shales. 98 

la Shale. 1-98 

17. Coal, "Bswlokley”. 4|-4 

la Sbalfl. 8-8 

10 Llmestnae. 0 

90. Sandstons. 4-10 

91. Llmsstons..*•. 99 

99. Coal, “Redstone”. 4-8 

98. Siraolay. 1 

94. Limestone. 19 

9a Shale. 8-19 

oa Sandstone. 0-88 

97. Coal, “Plttabnrgh”. 7-14 

08. FlPsoIay. 8 

LOWBR BARBBR S>BOUF—BARmBR Kl 

1. Shale with Iron. 14 

a Llmsstons. 0-4 

a OoAb. 1^ 


85 

8 

7 
18 

8 
5 


8) 

8 

18 

7 
10 

8 

98 
19 
8 
8 
0 
7 

99 


19 

8 

17 

10 



iw 


0 


8 


8 


8 


0 

8 

0 


0 
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4. Bhale. 8 8 

6. Sandstone . SO SO 

0. Bhales. 8 8 

7. Limestone. 8 8 

8. Shale with iron . 4| 4 

0 Limestone. 1 

10. Bhales and shaly limestone SS SS 

11 Limestone. 1| 1 

18. Shale. 18 18 

18. Coal IJ-S 1 

14. Sandstone. 10-80 17 

10. Coal. |-1^ 0 

10. Limestone. 8 8 

17. Shales, olive. 10 10 

18. Limestone. 8 8 

10. Shales, olive. 18 18 

80. Sandstone. 40 40 

91. Conglomerate.. 0-0 8 

98. Sandstone. 15 10 

98. Coal.. 8^-4 8 

94, Shales, variegated, with 

some shaly sandstone.... 88^ 83 

Sandstone. 1-4 8 

Shale, calcareons and fos- 

sUirerona. 8-4 8 

Shale, variegated, (bnllirer- 

oos. 94 94 

Coal. . Hi 0 

Limestone. 0 0 

Shales, variegated, with 

Iron. 90 80 

Sandstone. 10-80 10 

Shales with Iron. 10-10 ^ 19 

LowM asouF—ALLiaRurr bivu aiBna. 
1. Sandstone, "Mahoning”.. 70 70 

9. Bhalea. 18 18 

8. Goal. . li 1 

4. Bhalea.. 1^ 18 

0 Coal.. 4-0 4 

8. Shales. 10 10 

7. Coal. 1 1 

8. Sandstone. 0 0 

0. Shale. 10 lO 

10. UmeMona, ••fhnllhnna'* 4-8 * 4 

11. Shale. 80 80 



7* 

e 

11 * 

0 

0 

0 

11 

e 


4 

0 

8 

0 


0 


0 
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13. Coal . 8^ 

18. Sanditone and abute . 30-80 

14. Coal, "BUckamtih 3-8 

15. Shale ... 15-30 

IS. Sandatone, “Tloneaia” 35-80 

17 Shale. 8S 

18. COAi. H 

10. Sandatone.. . 4 

30. Coal. . 1 

31. Shale . 10 

Oreat conglomerate, Peoua. 

No XII. . about 830 


MBAM 

n IM FT IK 

8 0 8 0 

M 0 33 0 

3 0 3 0 

17 0 } 

37 0 f TO 0 

33 0 > 

10 10 

4 0 4 0 

10 10 

10 0 10 0 


830 0 


The following table of aocllona ahowa the coal beda and the Interrala 
between them at Feytona, and in aeveral parta of the Lena Creek Odd, aa 
well aa an aTerage of the whole Lena Greek field, In comparlaon with the 
corraapondlng beda of Prof. Steveoaon’s aectlon for the northern edge of 
the State, aa Juat given. 

The columnar aectkmi drawn on the two mape ahow the coneapondence 
of the coal beda itlll more clearly. 

iDBNTiriCATIOH ON THB OOAL BXDa. 

Comparing these sections with the aectlona given by Prof. I. 0. White 
in tala BnBelln No. 83, It appears that the alx-lnoh coal about twenty-three 
feet below the Flitaburgh Bed at Feytona Is the little Pittsburgh Bed of 
Fayette county. Fa ; the Slate Vein would apparently oorreepond to the 
Little Ulariuburg Coal, llkewlee alaty at Olarksbnrg, W. Va ; the three. 
Inoh bony odal ahont 800 tbet below the Pltiabnrgb Bed at Feytona (or 
possibly the flve-foot coal fifty-five feet lower) would oorreepond to the 
BIk Lkdt Goal of the PltUbnrgb, Allegheny County and Fayutte County 
region; the ilz-lnoh hllnmlnous coal at nearly twenty feet above the Upper 
Cannel or Wood's Upper Goal, would be the Upper Freeport Bed; the 
Main Oannol. or Factory Gannel, would be the Middle Freeport Bed j 
Btevenaon’e ooal bed No. 7 would be the Lower Freeport Bed; the Shoot 
Goal, or Wood'e Lower Coal, or the Wlnlfeede Coal, would he the Middle 
.XUUnnIng Bed; the Blaclumltb Ooal would be the Lower Klltannlng ; 
Jenold’a Coal would be the Clarton Bed ; aad VkAer’a Coal would bo the 
BiookvUle Bed. 

The lerellng of the aurveye woe doae partly with the rertloal drole of 
a tiaoslt, partly with a hand level and partly with an aneroid ; and 
though not parleeUy oxaot, was no doubt quite eoflloieally n to oonflnn 
the Mentlflcatlon of the coal bade and to prove that tba genarml eeolJona of 
Ihn awraya agree eeiy achingly with the one of northern Weet Virginia. 
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Thit Bth%e$ of Solomon 
By J Chftton Morrit, U.D 

{Read 'btfvrt Hit American. Philoiophical Society, Octobers, 1S94 ) 

Probably at no porJm] of bitinan lilatory, unless It bo In our own llmo 
nnA case, do \ra read of aueb clianBOS as camo over Ibe Hebrew nallon In 
the couiBO of tbc century covering the reigni of Haul, David and Holnmon 

For Ibicc or four centui ice preceding, llio land of I'aleslluo bod been oi- 
ruplcd by the twelve tribes -who l<Mik posaeaalon of it under the leiidoniblp 
of Joshua, the successor In uimmaiid of Moses ibo great lawgiver Trained 
In Egyptian knowledge aud civilization, wo sboiild naturally look fur 
marks of the impress of Egyptian modes of tbougbt and eipiesslon In 
their writings, and accordingly we do And much that la to be eiplalned by 
ibeir contact with, and departure from, this phase of human development 
as Illustrated by the monuments and mummies which have been and are 
now no carefully studied A pastoral and agricultural people, living In 
detached communities, associated more or loss closely by consanguinity 
and common dangers, and with a worship which sei>arated them from the 
Idolatrous nations surrounding them, they seem to have enjoyed varying 
degrees of prosi>oiity and freedom under the judges or rulers wlio arose 
among them from time to time. The ancient empire of the Uitlllcs had 
crumbled and disappeared , the rival Assyrian and Egyptian empires had 
alteinately prospered and waned, and were then, as they continued to be, 
In frequent contact and struggle for snpremacy. Along the east coast of 
the Mediterranean were powerful cities of Phlllsllncs and tlic coiiimerce- 
lovlng Tyrians and Bldonlans As in aher agiii, the rich and fertile plains, 
the valleys and mountain fsstnessesof Ihelsnd ol Canaan, Gilead, Dashen 
and Moab produced food and cattle In enormons quantlllea for the supply 
of these neighboring nations, and caravan routes were well established 
along the coast and across the Arabian and Byrlnn deserts. By these 
communication was made and eicbango oflocted between ibe producla of 
the valleys of lbs Nile and the Euphrates; while by Ibe commerce of 
Tyre, the Tberiao peninsula and possibly the shores of Albion were 
brought Into intercourse with far Cathay, as we may Infer fkom the length 
attributed to the voyages of the navies of Hiram and Solomon and the 
cargoes with which they were freighted But with the movements or 
interests of their neighbors the Hebrews hitherto bed had little concern— 
they might hardly even have bad more title to be considered as a nation 
tlian have Uvday the wutduring Bedouin bands that are tbs sole permanent 
InhsbItanU of Arabia. Their territory was raided by Moabite, Amalekita 
or Philistine: no advance In arts or science* look place among them ; and 
even their monotbelsllo faith seemod likely to die out, as It degenerated 
Into a superstitious reverenoe for the Ark, or was overlaid with the idola¬ 
try of ihe surrounding peoples. After the oaptnn of their great Palladium 



311 


|M(iitu. 


by tho riilll8llnpR, llicy became the elavei of liio Intlcr, until, under tlio 
fcuidancc of Sainiicl, Saul nilbcd llic ataudaid of revolt, blew ilic iniinpot 
in Qllieiili wllli Ibe about, " IjCttlio licbrevs bear " SMcccBsfnl Indrivlii); 
off the oppresaInK liaiids of tbo Amnionitca, he was soon aiiirouinled by 
large numbeia of bis counlrvnien now roiiaed In atnkc for tin ir lilierty , 
lie organized them and led (hem to victory Hut the croiviiing achieve 
moDt of the war «ith the PIntiatinca uhldi ensued tana not his, but 
that of "n}nuih, luddy and of lair coiinicniinrc," who with sling and 
stone slew in mortal combat the cliallciiging giant of (be Pbillslino army, 
aud thus beraiiie, in arcordanco with Saul’s otfer, bis son in l.iw Thu 
kingdom of tlie Hebrews was then Rurco>-sfiiIlj esliiblisbed, and by (bo 
prowcBS of itsvrniTiorB gained leaped Ini cnnRklemlion among llsnclglibora 
Tlio Buluieqiient madness ol S.iul, lilt jealousy and bunislimenl of David, 
and Ills death In Ids last great buttle witli tho Pliillstlnes, wu need not 
stop to consider, e^ccpt to note the Indignation which Nalial's sneer, 
“There bo many slaocf nowadays who have run away from llieir lims- 
lers," arouRccl In David, as an Index of how the movement of ibe Hebrews 
was regarded by the wealthy sheep master of Cuniiel, The death of Saul 
was in a few years followed by David’s public retngnillDn as king of tbo 
united nation—by the capture of Jcinsulcm fiotu Hie Jebusltes and Its es 
Ubll&bmeot as hla capital, whence he waged war after w'ar against the 
lurrouadlog Moabites, Edoniltesaud Ammonites, extending his lenltoilcs, 
carrying ofl liumense booty, and levying heavy imposisou ids subjugated 
enemies Of all tills wo read only Incidental and Inigmontary allusions, 
yet sufficient to enable us to tiaco tho rise ui the nation to [uiwor and 
wealth : BO that we are not surprised al (ho alllanc e of Phnmuh’t daughter 
with his son Solomon If David’s clinrartcr us timi not only of ilio sweet 
singer of Israel, but a Isrge-liearted, earnest man and devoted set van t of 
Ood, should Interest us, not the less should that of Lis son and Hiiccesaor. 
Bom and ivaicd amid all these commotions and developments, end doubt 
leu tnloed carefully by I^athan and the other counsellors of Ills father, 
and Impressed with llio duty laid upon bim to consolidate and strengthen 
the new kingdom, he evlncesa spirit of wisdom aud discretion, an eainest 
study of the oondlilons of bis life work that may well win our admire- 
lion. Tho building of the temple and the palace for wbich preparalloBs 
bad been made duilng hla boyhood would naturally drew to Jerusalem 
the best iklll and Ihought of Ibe Ume: for It was well known tliu neitber 
means nor desire were wanting to make them what Indeed they were, 
worthy of rank among the wonders of ibe world. Then also the overland 
oommerca between Egypt and Assyria traversing such an extent of Solo¬ 
mon’s dominions, and foiUred by bIm by building fortresses and ontpotls 
to protect the caravans as they came ftmon Damascus to the shores of the 
M^llemnean, would bring such an amonnt of business to Jerusalem 
that we oan readily understand how be made sliver and gold as common 
as tion and stone In hla rapidly growing capital. Judicious alliances and 
iRptles, his repuUUon for JnaiJce and fairneaa, and the prosperity of the 
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nation nntuiHlIy nllractLd men of lolcnce and thought around lilm Juitna 
in later dtiyi they were tole fmnd at the court of Ilamun at Raarhid 
Then the public wt rks uiuUrtaliin and rarr cl out so magniflccntly wlih 
the aid of skilled men fiuin lyre kr instance «ould have brought to 
gethcr the architects and nuchnnici ins the sculpture and bramloiindere 
and many othi r artisans wh ne ocrupillons ind acliievemtnis must have 
seemed most marvelous to the iiatun of shepherda and herdsmen We 
read In the sacreil Llstrryof the biassf lundings and castings made hy 
some of these men and can readily comprehend alter eh uds of smoke 
ftom the f irnarcs had filled the valley and plain ot the Jordan and forms 
of beauty and tiOico came from the moulds prepared by these foreign 
ere how tiles of genu and afreets spread among the people and bolo 
mon B ring became invested with the magieul powers which It possessed 
In the Imaginations of the East can see Ihe genesis of stones like 
that of Aladdin Hut ami I all this conennrse of men of thought and nr 
tl ntlu guiding spinl IS that ofBolomon Ofstmlloui reflective observant 
and Judicial luin of rami we find recorded among his works m t only 
proverbs and poems bat treatises on natural history We are informed 
Ibal he spake of trees from the hyssop to the cedar of Lebanon • e 
from mosBoa to conifcre and of beasts and fowl creeping things and 
fishes rbongh these treatises are lost we may Judge of his sccuncy 
flTiim such allusions as are made In Proverbs and N>lomon s tiung to the 
habits and actions of both animals and men 
We may than easily picture to ourselves this powerflil king gathering 
around him a sort of Academy of Sciences or Royal Philosophical Society 
before w hich would come many and varied subject! of Interested disous 
Sion among reprcsentaiive men of the differing civilisations of the perl id 
Before such an Assembly or culijiria, or acting perhaps as its Becre 
tary or Reporter or Clerk cizJijeiatfnjr, we may Imagine him reading a 
paper on the theme of man bis object and destiny In the nnlverse and 
how ha can alUin to his best development his highest good We may 
soppoee Egyptian Hatenalism Assyrian Iialalism and Tyrisn Commer 
olalism or Upportunism well represented in the audience either Uking part 
In the discuulun or heving their retpeciive views stated to be oniicised and 
shown to be pailly erroneous or InsufiSoient and followed by the statement 
of bli own solution, and the application of It to the whole problem This 
II In be found In Cb vlll 1 Wisdom meketb a man s taoe to shine ' 
It we look to Solomon s conoepUon and Impereonilloatlon ol Wisdom ts 
given In Proverbe vlll and u, and think of the oontrast he draws between It 
and the false woman ’ asBoorates ages alter did between the true and Iklse 
reason, and recall the devotion of Uie Alexandrisn school to the Holy Wli 
dom whioh led to the opening words of John s Gospel In which the same 
wisdom Is called The Word—the Bon o( God and afterwards to the 
eteollon of ‘ Hagls Sophia ’’ at Ocmitantlnople we shall It seems to me, 
gain the olno ao much sought after to this Book of Eooleilaites It then 
all ccHoee Into logical Ibrm as a grand dlsousalon on the thsme of what 
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1r proflta1)le for mnn, anil ■whal ahould be Iho mllng aim of lilt life ; and 
tho conclualon i« given In the Inal veraca 
The |>ropoaitlnna which Solomon iiialntalna arc: 

The oiiinl|)oteDca ofOod ; 

The future life of man and 
The Judgment after death 

The whole la caat into the form of a poem, aa muy CBally be aeon by pul. 
ting Iho versea of the Authnrlxed Veraiou in jianvUeUam, or by following 
tho Repluagint tranalalloii. In which I And Ihia already done I have alao 
tried to analyze the diffeilng argumenla and i>entiinenta, and to allribiile 
them reajieetlvcly to an Egyptian, an Ab«yrlan, and a Tyrian speaker, aud 
to Solomon In reply, concluding with the verdict of the Aaacmbly aa 
given by Ita ‘'Shepherd " or presiding offleer 
Aa lo the siiccesa of aucli au cITort and how far it ciplalna the whole 
book, I leave to llic candid readerand critic to determine The "inateiial- 
Istic " viewa of caotcrlc Egyptian philoaophy, the Bucccaalve paasage of 
earth, air, Are and water Into each other, the juTpetual louiid of ihe loicca 
of Nature, are Arat given , then the dark "fatalism " of the Kaat, "lo 
everything there la a acaaon ," then aelAah " opporlitnlam," are aiiccca. 
aively dlacuaaed, and dlamlaaed aa InanAlcIcntor unworthy czplanatlona of 
Ibla "aore travail of the aonaofmen " Then cornea iboaolutlon, lo walk 
In (he fear of Qod, In the wladom of Ood, In Uie hope of a life beyond, 
fhllowed by the hcaulirul |)croralloD, and aiimmlng up of the whole 
The compwltlon of the book la eaally explained by the clrcumatancca 
given, and lla argnment la complete, without any neceaaliy for auppoalng 
later Epicurean or Stoic or Platonic InOucucca The probleina of huniaii 
eilalence had been thought out far beyond Ihoae In tbe Eaat lung before, 
aa we And from Pythagoraa, and the monumonial evidencea we are dla- 
coveriog In the present era of Inveatlgntlon among the remalna of an. 
(IquKy. 

Brugach Bey, In 1876, drew for me a acliema which represented what 
he conildeied the esoteric Egyptian philosophy four altars In proAle, 
dedicated to earth. Are, air and water lespeciWely. while a circle above 
Indicated the perpetual change of mailer from one of these forms Into 
another. Each Is worshiped as divine, and each has both a male and a 
female name Krom ibis I took my concept of the views of tbe Egyptian. 
Omar Kayam’a celebrated "Rubayat" furnlahed me with that,of tbe 
Asayrian, while the Chineae oommlaslonsr, Hon Fung Kwang Yu, In his 
statement before tbe ParlLiment of Religions, at Chicago, of tbe doctrines 
and modes of woiiblp of the followers of Confucius almost exactly 
hchoea the sentImenU of ray Tyrian. 

Since writing the above I have avatied myaolf of the kind criticlsmsand 
BOggeetlons as to several passages of my ftlends : Ru Rev. O. W. Whitaker, 
Dean Bartlett, Dr. MoVlokar, Prof Morris Jasirow, Jr, Dr. W F Brand 
and Dr. Benjamin Lee, to whom, me well as to Rev. Mr Elwynand Rev. 
Dr. Catlell, I hereby relum my thanks and acknowledgments. While 
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Terorae Lulher Dmvieu'c aod Hci lor have each tugi^ealed aomo such cc>l 
loquy os I have propnaoil then exact vitwv were unknowa to mo until 
this artiek was in punt md I would submit that ITerdei g very similar 
division lu many luBluncog is an argument In favor of the liypothesm 

ECCLFaiASlES 


L Ihe words of iho Ecclosisst the son ol David (Iho) king of Israel 
rusalom * 


Boiovon 


9 Derplt vlly of perph vines said the Fiolesiast all is perplexity f 
8 What prolll to the man in all his lalior 


In which he 1 ibors under the sun * 


To 


4 A gonerallon goes and a gt nmlion comes 
And the 0 irth has si lo 1 fur ever 
11 The sun nscs and the sun seta 
Amt hastes to its place (again) 

6 It rising there mives toward the South 
And circles (again) to want the Xortb 
The wind goes In a circling of circles 
And roturns upon Its circles 

7 All the streams run Into the sea 
And the sea Is not niled 

To the place where the streams run 
Thither they return lo flow 
B All words are feeble 
A man shall not be able to spoak it 
And the eye ehsll not bo Ailed with eceing 
And the ear eball not be eatieflcd with bearing 
B What tass been? Iliai Is what shall be 
And what has been doneT that shall be done 
And there is no new thing under the sun 

10 Who shall speak and say Behold this Is now 
It lialh already happen^ in the ages before us 

11 There is no temembrance of the first things, 

And to the latest things there shall be no remembrance 
Among those that shall ha bom at the last 

eoLOKOir 

19 I the Ecoleslast became King 
Over Israel in Jemaalem 
•Tiandsted from the Beptoaslnl 
tase Uddeil A Boott Ibr tns raiMUriiif of fiaraianjf 
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11 Anil [ gave my heart to stok out 
And to observe in -aisiloin 
ConcLreingall things happening under 'letycn 
For a difficult task God has ^ivcn to the suns of men 
riiut they should be ezereise I in it 
14 1 saw ull the deeds done uuder the sun 

And liehiild all is peiplevity an 1 gi isping of mnd 
Thi seuiered cannot be arnngi I in oidtr 
And that which is laeking eannot be numbciod 
10 I s|Hikf in niy heart to say 

Ilehold I am Increased and have addid wisdom 

Above all who were before mi in Jerustlein 

And I give my heart to know wisdom and knowledge 

17 And my heart consiileied many things 

Wisdom and knowledge paiables and understanding 
T knew that even this is a grisping of wind 

18 For in ibundiiico of leu torn U an abuudaneo of knowledge 
And the one a Iding knowledge adds pain 

*4 I said In iny heart Come I will prove thee <n pleasure, 

\ nd see into the good and lo even this too is pel plexity 
d I said to liiiiglitir, It is excess 
And to pleasure Why doest thou this? 

3 And I ohserved whetlii r my heart would heat my flesh os wine 
And my heart walked in wisdom 

And to seize upon pleasure 

Thai I might see what is good for the sous of men 

What they should do under the sun 

All the days of their life 

4 I Increased my working 

I bullded me houses I planted me vineyards 

5 [ mode for myself gardeue and parks 
And 1 planted In them every tree of fruit 

0 1 made fui me fountains ol waters 
To water thence the foreat producing the trees 

7 I bought me men slaves and women slaves 
And house servants were born lo me 

And even the possession of herd and flock was great 
Beyond all thM had been bofore me m Jerusalem 

8 I gathered me even silver and gold. 

And the treaaures of Kings and of the countries 
I made for myself songsters and songstresses 
And laxorles of sons of men, cupbearer and female oupbearen 
0 And I was increased, and added 
Beyond all who were before me In Jerusalem 
And Indeed my wisdom remained with me 
10 And all which my eyes desired I withheld not ftem them 
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I refused not my hoait any pleasure 
Because my heart rejoiced in all my labor 
And this was my portion Born all my labor 
11 And I behold all the works which my hands had wrought 
And on the labor I had labored to do 
And behold all was perplexity and grasping of wind 
And tin rc is no profit under the sun 
18 And I looked to oonslder wisdom 
And excess and folly 

For what man shall follow (t » excel) after this plan T 
Such be (the King) hath done (already) 

13 And I saw that wisdom excels fully 
As light excels darkness 

14 The eyes of the wise are In his head 
And the fool walks in darkness 
And I know even I 

1 hat one end shall meet them all 
13 And I said in my heart 
As the ending of the fool 
Shall there bean ending even to me 
And wherefore was I wlseT 
I spoke moreover in my heart 
That even this is perplexity 
Because the fool speaks from excess 

16 That there is no memory of the wise 

Any more than of the fool through Eternity 
Because In the coming days all shall be forgotten 
And how dies the wise man as the fool T 

17 And I hated life 
For U was evil to me. 

The work done under the sun 

For all is perplexity and grasping of wind 

18 And I hat^ all my labor 

In which I labor under the sun 

19 For I shall leave It to the man who comes after me 
And who knows whether he shall be wise or a fbol T 
And whether he shall have authority In all my labor 
In which I have labored and been wise under the sun T 
This Indeed Is perplexity 

80 Then I turned to detach my heart 

From all my labor which I bad labored under the sun 

81 For there Is a man, whose labor Is In wisdom 
And In knowledge and In manllneas 

And the man shall give his portion to one who did not labor In it I 
This Is indeed perplexity and great injoslloe. 

That it happens thus to the man 

In all his labor and the grasping of Us heart 
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32 What shall be to the man in all Ills labor 
And In the grasping of his heart 
In which he labors under the sun? 

23 For all his days are a struggling 
Of pains and of his rage, 

And oven In the night his heart sleeps not— 

This Indeed Is perplexity 

EOVrTIAN 

24 There Is no good for man (except) 

What he oats and what he drinks. 

And what good he shows Ills soul In his labor 

SOIX)MON. 

Even this I see Is ffom the hand of Qod 

25 For who eats and drinks without IIImY 
20 For to the good man before Ills Presence 

He gives wisdom, knowledge and happiness : 

And to the wicked He has given a struggle to add and to gather. 

That ne may give to the good man before the presence of Uotl 
Bo tliat even this also Is perplexity and grasping of wind. 

abstbiah. 

3 Time is for all things 

And a season to every deed under heaven 
2 A season to be born, and a season to die 
A season to plant, and a season to pluck up the planted . 
a A season to kill, and a season to heal ■ 

A season to destroy, and a season to build : 

4 A season to weep, and a season to laugh : 

A season to mourn, and a season to dance : 

0 A season to throw away stones, and a season to gather stones. 

A season to embrace, and a season to be Csr from embracing ; 

6 A season to seek, and a season to lose ; 

A season to keep, and a season to throw away ; 

7 A season to rend, and a soason to sew . 

A season to be silent, and a season to speak : 

8 A season to love, and a season to hate : 

A season of war, and a season of peace. 

aOLOMOX. 

9 What profit to the worker in the things which he works? 

10 I beheld all the straggle 

Which Ond has given to the sons of men. 

That they should struggle In It. 

Twoc. AMU. rBnxM. soo xxxni. 140. 9 o pmnnsD deo. 27, IBOL 
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AsaruiAN 

11 EverylhlDg wli rli lie liai iiiido Is beautiful lu its soason 
IIo hstli even Ml all the eUrnity In tlinir lieait 
Til It imiD should not Qn I >ut tlin doing which Oud d >es 
li rom tho beginning even unto the end 
13 I kuow that there is no goo 1 thing iiuong Ihom 
Dut to rejoice iind d i g m> 1 in Ins life 
18 A.nd Indeed e vi ry ni in wh i eats and dunks 
And sees good In all his libor 
This Is tho gilt of God 


SOI OUON 

14 I know that all things which G h1 hith male 
riiesc things shill bo firever 
To Him It IS iinpossibU to ad I 
And fr >in 111 n imp mtble to tike an ly 
And God h is inide it 
lliat men shiuld foar before llis Piesonce 
IB What has been ilready is 

What shall be lias happened already 
And Ood shall seek the diiven away 
10 And yet I saw under tho sun the pi ice of Judgment 
Thoie was the Impious 
And the place of the righteous 
There was the pious 

17 And I said In my heart 

Go 1 Judges the ilghtoous and the Imp ous 
For there Is a season for everything 
And for every deed there 

18 I said m my heart concerning the talk oi the s ms of men 
That God Judges them 

And to show that they are (but) boasts 


19 And Indeed the end of the sons of men and the end of the beasts, 
There is one end to them (both) 

As the death of this so the death of that 
And one breath Is In nil 
And how doth man excel the beastT 
Nothing for all Is perplexity 

80 All (go) to one plaoe 
All came fh>m the dost. 

And all shall return to the dost 

81 And who has seen the spirit of the sons of man. 
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Wlii-tlicr it aBcondt? 

Or (lie gplrlt of the beast, 

Wlietbcr It doacunds briow into (he cnitlit 
22 And I saw (hat there is uo for man 
Ibit Hint hoahniild rejoice In Ins woiks, 
llecnuao ihla Is Ida porilon : 

For who ahall briiiK lilin to see 
In what it ahall consist after him T 

Bar.oMON 

4 Then I tiiriicd, and bebuld all the oppicaslons. 

That are done under the aun. 

And, behulil, the teiira of the oppressed, 

And there la no one comforting ihoin 
And in the hand of those oppressing thcio Is power, 
lliil tlioro Is no one comforting them 
2 And I praised the dead who are already dciul 
More than the living who aro yet alive 
8 Ycu good above theso two 
Is ho who has not yet been. 

Who bath not seen nil that Is done. 

The evil done under the attn 

4 And I beheld all the labor. 

And all the manliness of the doing. 

That this Is envy of a man fh>m his follow 
This Indeed Is perplexity and gntsplng of wind. 

TYRIAH. 

5 The fool folded tals hands 
And ale his own flesh 

0 Belter Is a handful of rest 
Than two handluls of labor and grasping of wind 

80I,OUON 

7 And I returned, and saw, perplexity under Ihe sun. 

8 There Is one, and there Is not a second 
For there Is neither son nor brother to him ; 

And there Is no end to all his labor . 

For his eye Is not sated with wealth 
And for whom do I labor . 

And deprive my Ilfs from goodnusT 

This at least Is perplexity, and an evil struggle. 

TYRIAN. 

B Two are better than one : 

To them Is a good reword In their labor i 
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10 For ir they fall, one ahall ral<ie hU fellow 
But WOP to the one wlipn lie ihall fall. 

And there le not the aecond to mlae him 

11 And Indeed If two aleop toKother they have warmth 
Rut the one, how ahall he be warmed T 

13 And If one bo overcome. 

The two ahull aland iigilnat him (their enemy). 

And a threefold coni ahull not be qnlckly broken. 

aoiaiuoN 

18 Better Ian poor and wlae aervant (or youth) 

Than an old and foollah King 
Who knowa not to give heed any longer 
11 For out of the house of bondamen (this one) ahall come forth to reign, 
While oven in hla own kingdom (the other; baa l>ccomo poor 
15 I aaw all the living under the aim 

Walking with the youth the aecond (or aucceasor). 

Who ahall atand Inatead of him 
10 There la no end to all the people. 

To all that were before them • 

And Indeed the laat ahall not rojolee in him 
So that even this Is perplexity and grasping of wind. 

TYHIAN. 

17 Keep thy foot as thou walkest to llie house of Ood, 

And let thy aaciiflce be (to be) near to hoar 
Rather than the gilt of fools, 

For they know not that they do evil, 
ff Haste not with tiiy mouth, 

And let npt thy heart make haste 
To bring a word before the Face of Ood ■ 

For Ood Is In the heaven above. 

And thou upon the earth 
Therefore let thy words be few. 

8 For a dream comes lu abundance of trial. 

And a voice of a fool In abnndance of words 
8 According at thou abalt vow a vow unto Ood, 

Delay not to pay It. 

For there Is no pleasure In fools . 

Pay therefore wttjjt thou shalt row. 

4 Better for thee not to vow, 

Than to vow and not to pay. 

0 Let not thy month make thy flesh to sin. 

And say not before Ood's Faoe that it Is a mistake i 
I,eat (M should be angry at thy voice. 

And destroy the works of thy hands. 
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0 For (II Is) liiabundnnreor dromnsand perploxltlos, and of many words. 
That lliou feamt God 


BOliOHOM 

7 [f thou Bccst the oppression of the (MKir, 

And the ravaglnt; of Judgment and Justice In a land, 
Adnilie not this thing 

For there is a Lofty One to watch over the lofty. 

And there ate loftier ones than these 

8 And the abundance of the land over all (others) 

Is the king of a wall tilled Add 

0 The lover of silver shall nut be satisfied with Mlver 
And who has loved thoir bogottlngs In (its) abundance'* 
This Indeed Is iierplexlly 

TTRIAH 

10 In abundance of goods those eating them are multiplloil 
And whnt manliness to him ftoni ill 
That It Is the government of seeing (It) with hU eyes 
It Hweet Is the sleep of the slave. 

Whether ho eat little or much . 

13 But to the one abounding in wealth 
There Is that prevents him from sleep 


SOLOMON 

lU There Is a <Kire evil which I Itave seen under the sun 
Riches kept for one’s own for evil to himself. 

And that riches Is destroyed in an evil struggle; 

And he hath begotten a son, and there is nothing In hie bund. 
14 As ho came naked from the womb of his mother, 

(Naked) he shall return to go as he came 
And nothing oliall be left of his labor. 

That be may go (with It) In bis hand 
10 And this Indeed la an evil slokneas (sore evil). 

That 08 he came ao shall he go . 

And what hli advantage In what he labors fur the wind T 
10 And all hla dsys are In darkness 
And In grief and much rage 
And la sickness and vexation 


17 Behold what I have seen good : 

It Is good to eat and drink. 

And to see good In all one’s labor 

Wherein one may labor under the snn 

The number of the dsys of his life 

Which Ood hath given him : for this Is bis portloa. 
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18 And indeed e^pry man to wliuu Uod glvca noallli and posseuiona 
And has piniiitled him to eat of It 
And lo lake bis purliiiD and to rejoice in Ins labor 
Tins IS llie gift of God 

10 For lie sball not remember tbo dajaof Ins life 
For (rod shall icitter him in the joy of bis heart 

BOIOMOIT 

6 There Is an i vll which I have seen un ler the snn 
And It IS ^reU among men 

a A man to wliniii Clod shall give wealth possessions and honor 
And tliLix. lacks uollnng which his soul muy dislro 
And God pormitteth him not to oat of it 
llul a stranger cals it 
Ihis IB pcrpiLtily and an evil disease 

soTPTiair 

) ir a man ihnil begot a hundred (children) 

And shall live many years 
And the d tys of Ills years be abundant, 
ct his soul shall not bo filled with good, 

And even be had no burial— 

The untimely horn Is btUor than he 
4 For into peiplexily tl came 
And into darkness it goes 
An 1 In darkness its name shall be hidden 
*1 For indeed it saw not the eun 
And he knew not rest 
(The advantage Is) to this over that, 
n Though he lived the courses of a thousand yoara 
And knew not good— 

Do not all go to one placet 


soumon 

7 All the labor of man la fir Ills mouth 
And yet bis eoul shall not be salltfled 

8 Uccauso there la advantage to the wise man over the fool, 
Therefore the poor man knows bow to walk In presence of life 

0 Belter la the sight of the eyes than the longing in the soul 
This also la perpleiliy, and grasping of wind 


10 If anything has already been ita name baa been called 
And It la known what Is man. 

And ha ahall not be able to contend with the Stronger than he 

11 For there are many words which multiply perplexity 
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7 Wliat l8 Up uil\antagc lo mjn > 

For h 1 know* what is goo I Tor man in IiU 
I liu number ol liia days of hii perplexity ? 

For lie hilh made them in a shad iw 
F ir who ah ill annonneo to a lu in 
Wliat Bhall bo after him under the sun 1 

BOVl riAH 

2 A. good name la belter than good ointment 
Vnd the d ly of de ith th in the diy )f liirtli 

I It iH better to go to the h nisp of minrning ihm It the houai of foiBl 

mg 

r ir this 18 the end of every man 
And the living shall give good to hia heart 
4 Anger la better than hiughtcr 
Pnr in seveiilj of the face tho hcaitahill he made belter 

■OiXlMOir. 

G The heat I of tiu wise la in the liouae of mourning 
])ut the heart ol fools m in the house ol ) >y 
0 Ilcttor to hear the rebuke of the wise 
Than to listen to tho song of fools 
7 Llk« the erackling of thorns under the pot 
Bo Is the iHughtci of fools 

TTRIAIS 

Ihis also Indeed is poiplexlty 
R Thai opprtssion carries away a wise man 
And destr »ys the he irt of his nobleness 
9 Heller is the end of strife than the beginning of u 
Hetier Ilia patient than the pnind lo spirit 
10 Haste not In thy ipint to be angry 
Fur rage dwells in the bosom of fools 

II Say not of wbat was that fonnor days were lieticr than these 
For not in wisdom bast ihon inquired about thia 

BOLOKOir 

12 Wladom Is belter than an inhenlance 
Tea an advantage lu those seeing the sun 
] 8 For In lu shelter wisdom Is as the shelter of stiver 

And abundance of knowledge of wlsd >m shall make one alive throngh 
It 

ASSTBIAB. 

14 Consldor the works of Ood 

Who can adorn him whom God has overtarned I 
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1? In the day of good live in the good 
And coDHlder In the day of evil 

Consider Indeed Gkid has made thu harmoniously with that concern 
ing talk 

That man should find nothing beyond him 
TTRIAN 

16 I have seen all these things In my perplexity 

There is a nghteona man desir lyed in his nghtoousneis 
And there la a wicked man remunlng In his wickedness 

17 Be not lighteons over much 
Nor be excessively wise— 

Lest thou penab 

18 Be not wicke I over much 
And become not hardened - 
Lest thon die before thy time 

16 It IS good to restrain thyself In this 

And indeed not to soli thy hand with that— 

All things shall come to those who fear Ood 


ao Wisdom shall help a wise man 

liore than ten powerful ones In a city 
TTRUH 

81 For there Is no Just man m the earth 
Who shall do right and not sin 

86 And Indeed lay not to heait nil words spoken by Uie wicked 
That thou hear nut thy slave cane thee 

For very often it would do thee harm 
And afflict In many ways thy beait 
88 Because so also thou hast cursed others 
SOLOMOS 

84 All these thmga have I proved In wisdom 
I said I will become wise 
88 But ehe (wisdom) wsi far fhim me 
Beyond where she had been— 

A depth of depth—who shall find ItT 
84 I tamed about I and my heart, 

To know and to seek sod to search out 
Wwdom and a sure calculation 
And to know the folly and bardnen 
Aiid madness of the impfous 

87 And I And It and declare It more bilter than death 
Even as the womsn who Is s snare, 

Her heart Is e net, 
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Donils are In her hanils 
The good men before the Face of Qod 
Shell be enatchcd away from her 
Anil the one alniilng Hhnll bo taken with 
S8 Behold thU did I And, Mid the Ercleelaet, 

One by one to find a dUpntIng . 

20 Which niy sniil Bought, and 1 found not— 

And [ found one irtiin among a thousand,* 

And n woman In all ihooe I found not. 

80 But behold ilila I found— 

What Ood has done with man w light 
But they hare sought many dispiitings 

KaYPTfAN, ASSYRIAN. TYRIAN 

Who knows the wise 

Aud who kuovYs the solution of the things 
SOliOXUN 

8 Wisdom enlightens a man's countenance 
And the shameless in his face shall be hated 

2 Wall'll the mouth of the King. 

And haste not concerol^g the word of the oath of God 

3 Go from Ills Presence, 

Bund not In wicked word 

For He shall do whatever He pleuseth, 

4 As a King having aullioilty ' 

And who shall say. What doest thou T 

5 He that koops the ooinmaadmoni 
Bhall not know an evil thing , 

And the heart of the wise 
Knoweih the snason of Judgment 

0 For to everything Is a sessou, and a Judgment - 
fki that the knowledge of a man la great to him. 

7 For there Is none who knowetli what shall be ; 

For how It shall bo, who shall announce to him T 

6 There Is no one that bath power over the spirit. 

That he may retain the spirit. 

And there is no power In the day of death, 

And there Is no disohargo In the day of (that) war 
And Impiety shall not save that belonging to It 

TTRIAV. 

D This all have I seen : 

And [ applied my heart to every work, 

Which Is done under the aun : 

In how many things man has authority over man to afflict him. 

•SM Fievsita vlU and lx 

PROO ARRR. PRILOe. 000. XZXIII. IM. 9 P. PRIRTRD DEO. M, 1004. 
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10 Tbua I saw the Impious borne t) the graTee, 

And fh>m the good they wLnt away 

And they praised them In the city 
Because they had done thus 

SOLOMOir 

This also IS perplexity, 

11 That sentence against doers of evil Is not swift 

Therefore the heart of sons of men is abundantly filled to do evil 
19 Whoever has sinned has dune evil 

From that time is also away from tlielr greatness 
For this I know 

That It IS good to those who fear Ood 
That they may fear before His Face 
18 And there shall be no good to the impious 
And he shall not prolong his days In shade 
Who fearelh not before the Face of God 

ABSTHIAM 

14 There is a perplexity wrought upon the earth, 

That there are righteous, 

10 whom It happens as to the deed of the Impious 
And there are wicked 

To whom It happens as (to) the deed of the Just 
1 have said that this Indeed Is perplexily 

15 And I praised mlrtbfblness 

For there is nothing good for a man under the tun 
But that he should eat and drink and rejoice 
And this shall be his advantage 
In bis labor all the days of his life. 

Which Ood has given him under the sun 
10 In which I gave my heart to know wisdom. 

And to behold thestiuggle made upon the earth 
For both day and night 
There Is no one seeing sleep with bis eyes 
17 And I beheld all the work of Ood, 

That a man shall not be able to find ont thoroughly 
All the work done under the sun 
Though a man should labor to seek, 

Tet shall he not find out 

However a wise man may say be knows It, 

He shall not be able to find it 
For to all this I gave my heart 
And my heart hath known all this 
9 As well the righteous and the wise, 

As their works, are In the hand of God 
And so also love and hale 
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Tbere Is do man hath known all things heforo their fare : 
Perplexity In them all 

3 Thore Is one ending to the riglitoous and Implons, 

To the good and to the wicked 
To the clean and the unclean. 

To the sacriflcer, and to him that aacrlflceth not 
As Is the good, so is the sinner 
As the swearer, so the onh fearing an oath 
eOLOMOW 

3 This were an evil In all done under the sun 
That there were one end to all. 

And Indeed the heart of the sons of men has been filled with evil 
And madness Is In their hearts during their life. 

And after them among the dead 

4 For who is lie that gives to all the living ? 

TTRIAN 

There la hope for the living dog. 

He Is belter than the dead lion, 
fi For the living know that they shall die, 

But the dead know not anything 
And there la no longer for them a hire. 

For their momory has been blotted out. 

0 And even their love and their bate. 

And their desire has perished. 

And there Is no portion still forever 
In all done under the sun. 

7 Oo eat In mirth thy bread . 

Drink In good heart thy wine 

Ood Is well pleased with thy doings ■ 

8 Be clothed at every season In white garments. 

And stint not oil on thy head 

5 And see life with the wife whom thou lovest. 

All the days of the life of thy perplexity, 

Which has been given thee under the sun, 

For this Is thy portion in tby life. 

And In the labor thou laborest under the sun (') 

10 Whatsoever thy hand flndeth to do 
Do It with thy might 

For there la no deed nor reasoning 
Kor knowledge nor wisdom 
In Hades, whitber thou goest (I) 

SOLOMOn. 

11 I returned : and sew nnder the sun 
Thnt not to the swift Is the nos, 
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Not to the mlKhly the battle, 

Not to the wise man bread, 

Not to the prodcnt wealth. 

Not to the knowing favor 

For eeaion and chance happen to them all 

12 For Indeed a man haa not known hia season 
Like the Ashes taken in an evil net 

And like birds captured In a snare 

Bo ore snared the sons of men in an evil seaton 

When It falls upon them suddenly 

AUTBIAH 

13 And Indeed I saw this wisdom under the sun 
And It IB great to me 

14 If a city be small and the men in it few 
And a great king come against it 

And besiege it and build great bulwarks against it 

15 And there be fiund in it a poor wise man. 

And he save the city by bis wisdom 

No man remembered the poverty of that man 
10 And I said. Wisdom Is greater than power 
And yet the wisdom of the poor man u scouted, 

His words are not listened to 

■OLOMOir 

17 The words of the wise are heard In refreshment 
More than the shoutings of rulers among fools 

18 Wisdom IS belter than weapons of war 
And one sinnei will destroy much good 

lO (So) dead flies corrupt the preparation of oil of Dagrance 
Belter a little honor for wisdom 
Than great glory for folly 

laTFTUK 

8 The heart of the wise is at his right 
But the heart of tho fool at his left 
8 Indeed, whenever the fool goelb In the way 
His heart (klleih him 
Whatever he thinks It Is folly 
4 If the spirit of the ruler rise against thee 
Leave not thy place 
For forbeannee heals great alas 

TTBiair 

8 There Is an evil which I have seen under the sun; 

As something not intended It proceeded fh>m the fkce ol the ruler 
6 A fool was presented with great eultatloni 
And the wealthy ihall sit with the humble. 



7 T taw slaves upnn horses, 

And rulers wallclug as slaves on the earth 

asstbiah 

8 The digger of a ditch shall fall Into It 

And a serpent shall bite the destroyer of a hedge 

KavrTiAir 

9 The remover of stones shall be hart by them u 
The splitter of wood shall bo endangered by It 

TTBlAlt 

10 If the axe fall, he has disturbed Its face. 

And be must labor labors ■ 

That man’s wisdom Is not excessive 

11 If a serpent bile through not having boon charmed. 
There Is no advantage to the charmer. 

SOLOMON 

12 The words of the mouth of the wise are grace 
But the Ups of the fool shall drown him 

18 The beginning of the words of bis month Is folly. 
And the lust of bis raouili Is wlckod madness ■ 

14 And the fool inaltlplles words. 

ASSTBIAM. 

Man knoweth not what hath been 
Hor what shall be 

For (that which comes) aher who shall tell hImT 

15 The labor of fools afflicts them . 

lie knoweth not how to go to the city. 

TTUAN. 

Id Woe to thee, city, 

Whoso king Is yonng. 

And whose mlers eat In the morning I 

17 Happy thoo, O land. 

Whose king is son of the f>ee. 

Whose mien eat In season. 

For strength, end shall not be ashamed I 

18 Through sloth the roof will be abased. 

And In idleness of hands the ho«sa will leak. 

19 For laughter do they prapera bread and wine, 

And oil to make glad the living : 

And to die expenditure of silver 
Bball all Ihlnga be obedient. 
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KaTPTIAll 

80 And Indeed cnne not the King in thy thought, 

In thy bedchamber cune not the rich 
For a bird of the air shall rany thy voice 
And that whirh hut wings shall tell thy speech 
11 Cast thy bread upon the face of the waters 
For in fill! ness of days thou shall And It 
i Give a portion to seven aye to eight 
For thou knowest not what evil shall bo on the earth 
AfSTUAW 

8 If the clouds In Ihll of rain 
They empty themselves on the earth 
Whether the tree falls to the South 
Or whether it falls to the North 
In the place where the tree falls 
There It shall be 

4 The one watching the wind sows not 
The one gazing at the olonds shall not reap 
n In which theie is none who knows the way of the spirit 
■01K>lf0> 

As the bones (grow) In the womb of a woman with child 
So thou knowest not the works of Ood, 

All the thingfs that lie doeth 
0 In the morning sow thy seed. 

And In the evening hold not thy band 
For thou knowest not which shall Aounsb 
Whether this or that 
Or whether both shall be alike good 

7 Sweet Is the light 

And good to the eyes to behold tbe sun 

8 For if a man should lire many yean. 

Let him rejoice In them all 

Tot let him remember tho days of darkness. 

For they shall be many 
All that oometh Is perplexity 
0 Rejoice, oh young man in thy youth 
And let thy heart cheer thee In the days of thy youth 
And walk blameless 
In Uie ways of thy heart 
And not In the sight of thine eyes 
And know that In all these things 
Ood will bring thee Into Judgment 
Therefore po^away wrath fhim thy heart, 

10 And remove wickedness from thy Seah 
For youth and thonghUessnen are perplexity 
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18 And rpmpmber tby Creator 
In the days of thy youth 
Before the evil dsya come 
And the yenni touch, when thou ahalt say 
I have no pleasure in them 
8 Before the sun and the light be darkened. 

And tlie moon and the stars , 

And the olnudt return after the rain 
8 In the day when the keepori of the house tremble. 

And the men ot might are turned aside. 

And the grinders cease because they are few, 

And those looking out of the windows shall he darkened, 

4 And they shall close the doors in the street. 

In weakness of voice of the grinder , 

And he shall rise at the voice of the ostrich. 

And all the daughters of song shall be abased. 

5 And they shall look to the height. 

And terrors be In the way . 

And the almond shall blossom. 

And the graMhopper be heavy. 

And the caper berry be scattered 

Because a man has gone to the house of hm eternity, 

And the mournera have gone about the streets 
0 Or ever the silver cord be untwisted 
Or the golden bowl bmken 
Or the pitcher be broken at the apnng 
Or the wheel overturned at the oistern ■ 

7 Or the dust relumed to the earth as it was. 

And the spint returned to Ood who gave It. 

BCHMnrO UP BT THIS PBWDIHe OPPICBB. 

H Ferpleilty of perplexities, os said the Ecclesiost, 

All is perplexity. 

Q And moreover because the Rccleslost was wise. 

Because he thoroughly taught roan knowledge. 

And the ear shall trace out the adornment of parables, 

10 The Ecclesioat sought many things 
To And acceptable words, 

And the writing of oorrectnees. 

Words of tmth. 

11 The words of the wise are ee goods. 

And oa spUtea well planted i 
They of the assemblies 

Qeve them from one shepherd. 
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12 And moreover by them my eoa, be warned 
Of making many books there la no end 
And much anilona thought 
la a wearlneiB of the flesh 

The end of the discourse, the whole, listen to . 
18 Fear God 

And keep Ills commandments 
For that Is the whole (of) man 
14 For God will bring every deed Into Judgment: 
With every hidden thing. 

Whether It be good 
Or whether It be evil 


Tht Atomte Mau of Tungtttn 
By Mary E PentUngton and Edgar F 
{Rood bf/ore ih« Amtruan Philoiophieal Socuty, Novtmber S, 1894 ) 

A study of the lllorature relating to this subject dlscloees the fart that 
while. In most lostanoes, every effort was made to eliminate foreign mat¬ 
ter firom the material employed In the numerous luvostigaiions which 
liave been conducted at various times, several doubtful points continue 
The object of this communication Is to direct attention to one of these pos¬ 
sible sources of error, vis., the presence of traces of molybdenum, and 
to present resulu obtained after Its evident removal. 

The earlier Investigations relating to the atomic mass of tungsten are 
rather numerous, but of these that of Bohnelder Is without doubt de¬ 
serving of the moat oonfldence. chiefly for the pains taken In preparing 
pure material for the later espuriments The author offers aathractory 
evidence of the absence of possible contaminating subaiances, and In writ 
Ing of the presence of molybdenum employs these words ■ " MolybdAn 
endllcb niebt, well die MulybdAnsAura In hefUger GlAhhltie fltlchtlg Ist” 
{Jowa prakt. CAomit, 60, p. 138). The experience of cbemlsta generally 
Is that a complete separailun of tungsten trloxlde from molybdenum triox- 
Ide cannot be attained In this way Indeed, an examination of the exper¬ 
iments recorded by Bohnelder dlscloaea the fact that he, while engaged In 
radudng strongly Ignited tungsten trloxlde, several times discovered on 
the anterior portion of the reduotloa or combustion tube " eln weha- 
liches BabUmaL" This sublimate Bohnelder attributes to lungslea dilo- 
ride, bnt the qaestlon may well be asked. Was It not molybdio add? 

Waddell has mode the most reoent contrlbntioa to our knowledge upon 
the atomic ma« of tnngsten (iitiMr. Ohom. Jittirn., 8, 980). He experi- 
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CDoeil mucU difficulty In olitalning pare Uingslon Irioxido He found by 
conbldumblo InTeBlIgnllon that Rime’a uietlitMl fortliu icparatlon of niulyb- 
deniim aud lungstun was the roost convenlenl Tmube (/aAr.yur J/tA- 
eralogtt, etc , lleilageband 7, 282) and more recently Frlodtaelra (J? fur 
nnoig Chtthxe, I, 70) has shown that this pn)oedaro does not entirely 
elliiilnalo the malybilenum Recent Investigations, In this ns well as in 
other laboratories, upon artiflclal and supposedly pure, as well as natural 
tungstates have pnivcd that these all contain molybdenum In appreciable 
amouiiu, and It may well be questioned whether the earlier determinations 
of tbo atomic mass of tungsten were not affected by the presence of traces 
of molybdenum Its complete and absolute removal would tend to raise 
tbo value of this constant of tungsten An effort to this end appeared to 
be dislrable 

An attempt was first made to free the trIoxIde from impurities through 
the sodium salts This course was abandoned Inasmuch as traces of alkali 
persistently adhered to the tungsten This fact Is not new , Schneider was 
fully aware of It. and in consequence he bod reootirse to another method 
which was also adopted In this Investigation with some modifleattons 

A quautliy of tungsten trioxido, deiived from wolframite, was heated 
In a porcelain dish for three days with ooncentraled nitric acid Tho lat¬ 
ter was then decanted and tho yellow oxide was well washed with water 
It was next subjected to the action of boiling aqua regia for the same 
length of lime, the acid solution, however, being removed from time to 
time The washings and acid liquor were testi'd for Iron. When this 
was no lunger detected the washed trioxIde was dissolved In yellow am¬ 
monium snlphlde, air being excluded as much as possible The soluilnn 
was Altered from Insoluble material, and concentrated almost |o the point 
of crystslIiiMlIon, when hydrochloric acid was added. The liquid was 
removed from the resulting precipitate, which was Ignited, then boiled 
with nitric acid, and later with aqua regia The resulting trIoxIde no 
longer showed the presence of Iron and manganese. It was then washed, 
brought Into a porcelain dish, covered with distilled water and am 
monia gas conducted over the liquid until it was saturated. Several 
days were required for thU pariwse. Only a very small residue remained 
undlssolved. It contained a trace of silica and a little greenish yelJow ox¬ 
ide. Hydrogen sulphide gas was next Introduced into the ammonlacal 
solution, which was then digested at C , for several honrs. On the 
addition of pure dilute bydroohlorto acid to this solution tungsteh trisul- 
phide was precipitated This wai Altered out, washed and roosted In a 
large porcelain crucible with air access. The trioxlde prepared in this 
manner no longer contained silica, iron or manganese If tin had been 
originally present it would have gone ont with the aqua regia, and ony 
coinmbic sold would liave remained when the trioxlde was snbjected to 
ibe ammonlnm snlphlde treatment. The next step was to prove the pree- 
ence nr absence of roolybdennm A portion of the porlded tungsten tri¬ 
oxlde WM converted into the ammonium salt and the snlphooyanlde test 

PBOO. xMvw pmxM. soc xxxoi. 146. 9q rMimo ou. 18SL 



(Brtmi Z*U f Arudyt Oitmat I 86) formolybdenom applied toils aqueous 
solution The presenoa of molybdenum was very evident The Ignition 
of the tungsten trioxIde In the earlier stagee of purlfloall n bad not elimi 
natod this constituent Instead of adopting Rose s method as was done 
by Waddell and thus Introducing the possible contamination from a fixed 
alkali recourse was had to the reaction of Debray—the volatllirallnn of 
themolybdioacidasoxycblindo—MoO, 2llL\(Oompt rend 48 1098 and 
Liebig a dnnofm 709 380) The expenments of Picliarl (C7oinp< rend 
m 178 and / anerg CAsims 1 363) as well as those more ncenlly 
made by Smith and Oberholtaer (Joum Am Chem 8oe IS 18 and 7ett 
f anorg Chem%e 4, 386) and by Smith and Maas {Joum Am Hot IS 
807 and Zett f anorg Ohtmte S 380) give evidence that by this means 
molybdenum can be expelled from tungsten lerivallves To this end the 
remainder of the tungsten trloxIde was placed In portions m a porcelain 
boat and exposed to the action of hydrochloric add gas aide I by a gentle 
h<«t (180-3000 C ) until a volatile sublimate of M>0, 31101 was ni 
longer noticed Upon reoxidIzIng the residual tungsten trioxIde in open 
porcelain crucibles and tlien subjecting portions of the same to the si 1 
phocyanide teat the presence of molybdic acid was no longer observed 
This was taken as an evidence of Its complete removal 

1 he Inoxlde subjected to the treatment described In the last paragraph 
was suspended In water Into which ammonia gas was conducted The 
oxide dissolved without leaving a trace of foreign matter The salt oh 
mined upon evaporation was crystallised three times it was then dried 
and Ignited with careful exclusion of dust This material was now re 
garded as sufficiently pure for the expenmenm pr Jeoted As it wns not 
Intended to attempt any determinations by reduction of the oxide the 
latter was reduced In a current of hydrogen carefully purified to the 
metallic smte The rsdnotions were made In a large platinum crucible 
after the manner of Ton Ffordten (B«r d dnfteA (7Asia OeuU 77 781) 
Inasmuch as the reduced meUl slowly alloys with the platinum the mulling 
metallic powder was In all Instances gently shaken from the crucible after 
It had cooled In a current of hydrogen The reduction of trioxIde pro 
tteds quite rapidly u the above manner and la always complete The 
product Is dark gray In color lu specific gravity was (bund to be 18 64 
at 0° It was carefully preserved ftom dust and moisture In drying 
bottles 

The amount of oxygen absorbed by the conversion of tungsten Into its 
trioxIde was made the basis of the determinations recorded In this paper 

The oxidations were made In porcelain crucibles These were sup 
ported In dooe fitting asbestos rings so that reducing gases could not gain 
access to the hot oxide To avoid loss from particles being carried out 
mechanically a porcelain lid wider than the crucible waa placed over It 
at the height of one half Inch. A carslbl examination of this lid from 
time to time riiowed no traces of tungstic oxide Dust particles were 
also exdnded in UHs manner No other work was done In the room In 
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which these oxidations were performed All draughts were avoided 
The crucibles were handled with nickel crucible tongs They were al 

lowed to cool in Tacuum dosiccaton over sulphuric acid Calcium chlo 
ride cannot apparently bo used for this purpose at least a superflclal 
greenish tinge was always noticed on the oxide cooled In this way D1 
reel aunllglil also causes a reduction of the trioxide therefore thedeslcca 
tors were kept covered with a black cloth 
At the beginning of each oxidation the flame applied waa iiulle small 
The metal Increased In bulk as it oxidised and in flve minutes bad assumed 
a light yellowish green color At the expiration of half an hour the heat 
was increased I ater a stronger heat was allowed to act and conunued 
until the oxidation was flniahed The first period of each oxidation con 
linued through five hours The crucible and contents were cooled and 
weighed The second period lasted three hours additional after which 
the crocihle waa allowed to cool It was again weighed and even if tliere 
was no ohanga in weight from that first recorded the Ignition was con 
tinued for two hours more The third weight if conilant wss taken as 
final Each oxidation therefoie was not considered finished uniil It had 
been continued through a period of at least ten huuri 
The weighings were made upon a Becker halsnce with wcigl Is which 
had been adjusted for this work The vacuum slandarl waa observed 
end oxygen taken equal to sixteen in all the caleulations The results 
were as follows 

SSIOHTOP WPlallTOV ATOMIC 
TONiSTEK OKtCBH MAS) 

OKAUB OBAMW W 

1 ^ 8iU871-fi 233938-184 912 

2 —0 030700—0 108900—184 988 
8 —0 5970o4—0 103148—184 909 
4 —0 000880-0 173108—184 902 
0 -0 488888—0 111108—184 800 
0 —0 071920-0 174400—184 083 

7 —0 090880—0 103108—184 088 

8 -0 008004-0 147088—184 043 
0 —1 080078-0 880000-184 018 

Mean 1 84 981 

Maximum 184 948 

Minimum 184 900 

Clarke (IlMalevlatum if Os Aivmi WetffkU 1888 Washington) and 
Becker (Afomte WngU JMerUmattifu 1880 Washington) In their recal 
enlatloni of tbli oonalant of tungsten both arrive at the figures 184 08 
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(0=10), while Oilwald {OuHinu of Otneral Chetiki»tr]i, tranglated by 
Welker, 1800, p 80) layi, "the mean of the good delermlnalloni li 
W=184 ■' Waddell {Amtr Chtm Jr , S, g80) give* aa the mean of bla 
delermlnallnna 181 B (0=10). The result* presented In this oommunica- 
lion show, therefore, a wide difference ftom those usually looked upon as 
most correct. 

The evidence lu earlier papers of the absence of molybdenum from the 
tungsten Is far from satisfactory. Waddell recognises this, hence he 
employs Rose's method for the removal of molybdenum from his slartlng- 
ont material Since the publication of Ills research other experimenters 
have declared and proved the Insufflclenoy of this method (Trsube, Fried- 
helm, fee. eit) for the purpose to which Waddell applM It For this 
reason the Rose method was not followed In this present Investlgailon, as 
well ns from fear that it might introduce alkali, difflcult to ellmlnsle As 
a substitute for It the method of Debray was adopted. 

In considering the factors that possibly could have caused a rise In the 
atomic value other than that occasioned by the complete removal of 
molylMlennm, two suggest themselves First, the occlusion of hydrogen 
by the flnely divided meialllc tungsten, upon cooling In that gas, would 
produce such a result. Waddell (tee. ei() by one experiment Is satisfied 
that such gas occlusion does not occur Dorenbach (/hang Dtuertatton, 
Whrzburg, 1893) claims that there is an appreciable retention of hydrogen 
by the finely divided metal. The auestlon is therefore one of Importance, 
and while this communication contains no data on this point, yet If au 
occlusion equal to that claimed by Derenboeb {DUMertatton, p. 43) be 
granted to have occurred In each experiment recorded In this investigation 
the final result would not be equal to that actually obtained. Wo must 
therofore look fhrtbor fbr the cause of the rise In the atomic value The 
reductions of the trloxlde were made In a platinum vessel An examina¬ 
tion of the metallic tungsten for platinum did not show its presence 

Again, tungsten trloxlde volatilises slightly at elevated temperatures ; 
its escape would operate to augment the final value of the tungsten con¬ 
stant. There Is, however, no evidence that loss In this way did occur, 
for the porcelain lid suspended over the crucible during tbe long Ignition 
period never showed the presence of trloxlde. Even If such n volstlllza- 
tion had taken place, It Is not at all prolwble that three weighings ounld 
have been made with no change in tbe same Furthermore, the remark¬ 
able oonoordance of the individual resulu among themselves proolndes 
tbe Idea thst the rise In the found atomic mass Is auributable to volatilisa¬ 
tion of trloxlde. In the end It eeemi moat reuontble to aesume that the 
new value Is due to a foil tad complete elimination of the last tiaoes of 
molybdennm foom the Inngiten prior to Its oxidation. 

OuKioaL LaBonaTonT, UnirxnstTT or PBnnTi.TaHia, 

November, 1894. 
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Tht Alomte Slau of Tungttm 
By Edgar F Smtih and En. D Beit. 

{Read before iha American PhAotophieal Soeuly, November g, th9f) 

Most of the experiments made to determine this constant consist In re- 
docllon of Ihr triuxide and the sqljsetiiient oxidation of the meial. Two 
oxporlmenten hare attempted to weigh the water produced In the reduc¬ 
tion of the trloxlde A. Riche {Annal de CAim e( de thyt , (3) 50, 10, 
1657) made five such trials The atomic mass of liingslen, deduced fmm 
his experiments, equals 174 (U=10) Three years later Bernoulli {Pogg. 
Ann , ill, QUO) mode two experiments and his recorded value for the con¬ 
stant Is 18fl-f- In both Instances there Is considerable variatkin in the 
Individual results 

In a previous paper by Pennington and Hmith a valne (1810) wsi 
obtained that ditfers quite appreciably from that usually accepted as rep¬ 
resenting the true atomic mass of the element under discussion. We have 
undertaken In this present Investigation to determine the atomic value 
from (he quantity of water formed in the reduction of the trloxlde chiefly 
fur the purpose of ascertaining whether the elimination of the lost traces 
of molybdenum would likely produce the great rise In atomic moss It 
will be remembered that great stress was laid upon ihls point by Pen¬ 
nington and Smith In the preparation, iherofore, of our trloxlde we 
adhered closely to (heir method of purification and observed all precau¬ 
tions laid down by tbeni For details, thorafore, we would relbr as 
reader to (beir paper 

The hydrogen used by us In the redactions was prepared from siilpba- 
rlc acid and the purest xino obulnable To purify the gas It was con- 
daoted through a series of bottles oontalning potassium permanganstp, 
an alkaline lead nitrate solution, silver nitrate, caustic potash, sulphuric 
acid, calcium ohlorlde. and Anally through a glass lube nine Inches long, 
fllled with bright, polished Iron wire. The latter was heated constantly 
with a Bunsen burner. After this the gas wss admitted to the tube where 
It came In contact with the Ignited trioxIde, contained In a platlanra boat. 
The water produced In the reduction was collected In a weighed, glass- 
stoppered U-tube, fllled with anhydrons calcium chloride. A similar tube 
waa attached to this to prevent absorption of moisture from Ihe surround¬ 
ing atmosphere. 

All weighings wera reduced to the vacuum sundard, and In the caleu* 
latlona oxygen wu taken u 18 and hydrogen u 1.006 (Clarke). 
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0 088024—0 22884—184 088 
0 008424-0 28180-184 700 
1 008074—0 28400—184 740 
0 011074—0 21184—184 078 
0 007074-0 28170-184 704 
1 007044-0 28880-184 700 

Mean 184 704 

Mulmiiiii 

Minimum ^ 

DIff 
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184 740 
184 078 

071 


The mean JS^ “04 falli below that given bj Pennington and Smith 
The diKrepan<7 may poaalbly be dna to the method or the penonal (kctor 
entering Into the work may account for It II wever the result we 
believe olearly proves that the atomic mass of tungsten is certainly greater 
than what is generally assume 1 as correct and in all likelihood the 
molybdenum contained in the tungsten has caused the low values fonnd 
by previous experimenters * 

CuKiOAL Labokatobt Uhiybbsitt or PBjrNBri.vAKia 
Hovember 1894 


Notw of Prttimablf/ Undeicnbtd Infutona 
By Dr A\fr«d O SMcu 

(74sad hrfor* Ms Amortean BMotop/Ueal BotMy IToombor t UB 4 ) 

Solfingaea globoia sp nov (Fig 1} —Lorloa pedicellate carafe 
sbap^ the body subspberlcal tapenng at the posterior extremity to 
the pedicle neck conspicuous about one third as long as the body of 
the lonca the margin flaring pedicle often oblique somewhat flexnous 
and about as long as the entire lorloa Solitary Length Inch 
Hob —Fresh water near Trenton If J attached to fllamentous algae 
Sa^pfagoM eeUm-is sp nov (Fig 9} —Lonca vaslform leas iha« 
four timea as long as broad but divisible by Ita oharaoterlstio contour 

•A isvtsw of all the methods heistotae used m detannlnlnt tbs atoDlo maw of toni 
wen has bean bacun br one of mr amistaals Can Is belt g taken to oamptsMy tUml 
natteertaln soamtsofemrwlilahhavs not been absolutsly exelndsd Inaadlai work 

-are 
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into two regions, a poelenor inflated oboratt portion lapering to the 
pedicle and an anterior region subcylindncal somewhat exceeding the 
posterior region In length its lateral margins parallel the anterior aper 
ture circular its borders ererted , pedicle usually exrF<>ding the lorlca la 
length entlosed animalcule finely motile within the lorlca, at times 
situated exclusively within the frontal neck like portion, at others 
extending into the anterior region of the posterior part of the sheath , 
when disturbed retreating Into the posterior region and advancing to the 
fionial portion when Its fright has passed, the surcode then completely 
fliling that part of the lorlca and taking Its shape Length of lorica 
Inch Uab —Standing water from the Morris and Essex canal Xew 
Jersey 

The water In which this beautiful and characteristic form was found 
was Ukeii from the canal late in the autumn of 1891 by Mr S Hc,lm of 
New York city, and by him sent to me It reiulined on my table until 
February 17, 1892 almost unnoticed except that a little water was occa¬ 
sionally added to supply that lost by evaporation On the date last men 
Honed the animalcule was found In some abundance, attached to vaiions 
submerged fragments and In oompiny with a profusion of Balptngaca 
graeUu J Clk a form which It somewhat resembles, and near to which 
It should be classlfled 

FroroMiUrum hamatum sp nov (Fig 8) —Body ovale less than 
twice as long ss broad smooth, depressed the lateral borders slightly 
flattened, the postenor margin evenly rouudod and obtusely pointed 
dorsal surface convex ventnl aspect somewhat flattened, bearing on Its 
frontal margin a stout antenorly projecting, obtusely pointed, often 
colorless process which is boat hook like almost at a right angle, directed 
towards the left hand side and slightly excavated dorsally thus exhibiting 
a ledge like or shelf like projection towards that aspect of the body 
frontal border truncate, surrounded within the margin by an annular 
groove, the right hand and left-hand ventral rontlnuations of which 
extend obliquely along the adherent postenor prulongatlou of the frontal 
process and unite to form a subcentral, longitudinal ventral depression , 
anterior flagellum spirally undulating, taking Its origin flora within the 
ventral portion of the anterior groove, on the left band side of the 
posterior prolongation of the hook like process, and extending runnd the 
frontal border Into the groove on the right liand side of the flonul pro 
Jectlon , Tentral flagelluui long trailing vlbratUe taking Its origin from 
near the central region of the ventral groove , nucleus subspberical, 
located near the posterior extremity, often with an apporently amylaceous 
oorposcle on one side* and near It Uhromntophores linear, elongate, 
vermicular or variously curved. Length, ,loch Bab —Brackish 
water ftom a salt marsh on Ooney Island, N Y Movements rotary on 
the longitudual axis Abundant 

This form was colleeted and sent to me by Mr H. C Walls, of Short 
HU1S.N J. 
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Altboufih TVaeMomoiuu U probably not an Infbsorlan, Iho fnllowlag 
description* are here Inoluded for conrenlence 

TraehelontoTuu fatiformu, ip nov. (Fig 4) —Lorica fiigirorm, three 
times as long as broad, punctate with minute, scattered, Conical ele¬ 
vations which are larger and more conspicuous near the margin of the 
posterior prolongation , anterior region narrowed, neck-lIke, the frontal 
border slightly everted, the margin mlnately denticulate ; color brown. 
Length of lorica, Inch Hob —Pond water, near Trenton, N J ; 
movements tremulons and rotary on the longltndloal axis 

Tnuhelomonat tphariea, sp nov (Fig 11} —Lorica subspherlcal, 
somewhat depressed, the anterior aperture produced Into a short, 
cylindrical, neuk-like region, lu frontal margin with four or more 
obtuse dentlculatlons , entire snrfoce of the lorica armed by long, con¬ 
spicuous. obtuse spinous processes, the largest of which are suhequal In 
length to the length of the neck-llke portion of the sheath , color reddish 
brown , flagellum in length equaling or exceeding the circumference of 
the lorica. Diameter, Including the length of the spinous processes, 

Inch. ITab .—Pond water, with Lmna, near Trenton, K J Movements 
rapidly rotary 

TraeAtlomoiuu aeaiUhopliora, ap. nor (Fig 6).—Lorica Ihslform, 
about twice as long as broad, the poaterlor region somewhat suddenly 
contracted Into a short, naked, punctate or smooth, prolongation, 
terminated by three diverging spines; anterior region produced as a neck- 
like portion, naked and pnnetate or amootli, the anterior border truncate, 
the margin bearing four or more radiating spines; ceuiral or body region 
armed by nnmerout, onnloal, spine-llke prolongations ; flagellum equaling 
or exoe^lng the lorica In length ; endoplasm green. Length of lorica. 
Including spines, Inch ; width without spines, about inch. Hab. 
—Pond water, with Lemna, near Trenton, N J. Movements rotary on 
the longlindlnal ails. 

VaginUola lengipet, sp. nov. (Figs. 7, 8) —Lorica trumpet-shaped, 
much compressed, rather more than foor timet as long as broad, widest 
and Inflated near the middle third, thence tapering poaterlorly to a 
narrow. Irregularly suboyllndrlcal region forming ffom one-third to one-half 
of the entire length of the lorica; mnterlor border slightly evened, the 
lateral margin somewhat oonitrlcted beneath the ftontal region, lorica 
often Irregelariy oonstrlcled, the poeteiior, pedicle-llke portion freqoently 
carved, and varionely oontorted, bent or Irregularly Inflated, the whole 
becoming ohestnut-brown with age; encloeed anlmalcnle adherent poa- 
terlorly to a lon^ narrow pedicle apparently attached to the poaterlor 
extremity of the lorloa, bat ottea there iMoomlog ladlailnct, sad at times 
seemingly adherent to one lateral margin ; body soft and flexible; finely 
striate iranivereely, exundlng slowly and IriefuUrly, often uodalate or 
vemhmlar In form, the omUncted anterior region bending poeterlorly, 
the flexare that prodaoed advueing towarda the anterior apertnm of the 
lorloa, the aneipanded periatomal regloD apparently wedged against tha 
lataral bordara of the sh«tb, tha animaknielhaa temalBlng onlll another 
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contrarlion clianges iti poBiiion extfniUcI lixly clongntr very narrow 
pmjooilng Tor from OQL Hurl t > oiio lialf iiB Iciiglli or more lioyond the 
fioDtal npertura ptriitomo broid somewhat obliqiu*, lontrarted body 
obovate nucleus clongali narrow land like cx.ee dingly torliiouH dur 
ing (be rontiaclcd atui of Hie inimaleule enntricide vesicle single, 
ephoriejl antciloily slluatid Ltiii,ih ol lorir i abnUf^inih Htb — 
Attachtd to aquatic pi ints from ItauL teas (rei k at New I isbon X J 
OiuULula (ciiUt Bleiii roll ti inhabit) gen uov - Vninmlculca 
loricate os in Ihurirola ixcrptllial the lorien is conspiiiioiisly nedicel 
late and iMnspsses a valve like append ige wbuh is not attachid t> the 
wall within the lorica as in IhiUcoUi but to the lateral margin of the 
anterior aiterlure 

CauUt-ola tiloala sp nov (fig 0) Torici mate less thin twiro 
as long us wide iKistenor border lounded hiiuealiit intlated thiek 
ened centrally and wiili u short poateiior pr jectim at its |miiiiI of 
attachment to the pedicle literal walls oflin slightly iindulaU und 
usually nnriowed at (be truncate anterioi aperluri vilve llki apiandago 
atlaehml to tin Iitoml border of (he anten ii uiHrtuio rising by the 
pressureot the extending animaleule and when lillen mmpleUly closing 
the orifltc by a buil/ontal fiat topped lid iMiliclo slcndei, thickened 
centrally, and with a short anterior pro|PClion at its p >ml of ailaclimont 
to the lorica tapering posteriorly und uliout one third as long as (he 
lorica, body of enrlosed animalcule colniless Iranspaiint and when 
extended, protruding about one fouiih of its length lieyond the lonoa 
cuiicular surface transveiaely airiate nucleus elongite band like 
Length of lonea g)f Inch J/ab —Brackish water fiom Conev Island 
N Y Collected and sent to me by Air II C Wells of Short Uills N I 
Birotaea phtila sp nov (Pig 10)—Lonca elongate vasiform less 
f’an twice as long as broad widest anteriorly la|>eiing posteriorly to 
the pedicle anteiior margin everted truncate lateral borders often 
almost rectilineal pedicle short eiielosed animalcule not exsei led con 
tnoille vesicloB two or more, olAen four near the posterior extremity, 
nucleus not observed Length of lorica tueh Itab —Pond water 
from near Trenton N J attoebod to fllameiilous objects 
Eneh§lgodon ostieuioius sp nov —Body elongate ovate, one lateral 
border somewhat concave the other convex , both oxtreinliies rounded, 
the anterior somewhat truncate , soft flexible and changeable In shape , 
about twice as long as broad the cuticular surface longliadlnally sinate, 
entirely elllate , pharynx oboonical, about one third as long as (he body, 
longliudinally plicate^ the anterior orlOce transveraely oval, nucleus ap 
puently rabapherleal or broadly oval, subeeDlrally located, cuntraoiile 
vesicles three or moie, near the postenarexlremlty , anal aperture posiero 
terminal, endoplasm enclosing numerous, green corpuscles which obscure 
the Inurnsl strut tare, and render the body semi opaque MovemenU 
rotary on the longltadlnal axis Length of body, yir I®®** —Pond 

water in early spring, from near Trenton, N J, 

noe AWBB. PBuxM 000 xxjsn. 140 9 b pbibtbs jab 14,1800 
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TUU t>rin dlITtra rroiu It fitrlua C & L in the preience of tlie mul 
tipli, contrai.tiIe vwicIuh and in tlie Binglo lonnded nucleus Ibo [alter m 
It Jirctu! being TLcurded aa Imnd sliaped 

Ibe Infuaorlan was obtained in abiindnaci* in a gathering made In the 
iniddli of Vebrunry In the mild winter ot 1889- 00 Reproduction is hy 
tninsierei Osalon 

Nattuln tnehotynUt ep nor (Fig t() —Body elongate ovate or 
Huhelliptiral cylindrical more than twice as long as broad the tno 
(stieinities aubtqiiil oial aperture mar the aiitcnor oxtremily in a 
alight depn gsion or (oncaviiy ol the lati lal body margin and followetl by 
a cunspieu Jill conic tl phiryngeil rodfaaeule cati tiding to near the 
bod} centre oral (ilia aoniewh it I irger and moio coniipic nous than tli we 
of the gi neral suiface ( iiitraeiik veaicli singli sphencil laterally 
placed in the posierlur pm of the anterior b >dy liilf often li iving small 
laruiiie at romplelt systole nucleus aubsphcnctl subcentrally located 
liidiocysts exceedingly abundant obliquely and ilcusely set within the 
(ortical layer endoplasm In luenily (xhibiting a movement of rotation 
length ,1^ inch //<i6—Pood water neir bhori Ilills N J Move 
uii Ills rotary on the lougitudiuil axis 

This form wlileli is inu resting on acconnlof (he remarkable abundance 
of tnehoeysls enclosed by the t >rte\ was eollccted by Mr IT C Wells 
of Shot I Ilill* N T , and hy him sent to me 

Iroftglt wmIu sp nor (Pig li)—Body elongate orate or sub 
ellipiieal soft and flexible abiur tbiu times as long os broad both 
extremities rounded the antorior eomewhat currtd towards the loll hand 
side and slightly narrowed posteriurextreraity somi times erenly convex, 
frequonll} obtusely punted on the right hand side of the median line , 
dorsal aspect convex Its raiieuiitr suiface Irregularly rouglicnod by 
rlUBtors of minute rounded elovatiuus arranged In irregularly longitudinal 
series lateral laxly margins of the larger Infusorians ofli n flalieued and 
Bubiiarallel those of the smaller forms convex upper Up crescentic 
jxinstome field oh irate the anterior region of the odoral depression proper 
not Including any [lortion of tbo frontal border hut taking Its ongin pos 
tcriorly to that margin at a distance about equal lo one tenth the length 
of the entire body, and extending on the left hand side of ihe body some 
what obliquely Iwckwaid towards the right hand side for about one third 
the length of the rentral surface its left baud margin beanng a series of 
large and conspicuous adoral cilm and a row of finer par oral cilia the 
right hand border supporting an undulating membrane and a series of fine 
pre oral ollla, endoial cilia none , uncinate frontal styles Born four to six 
distally bifld and somawhal Irregularly placed near the right hand border 
of the peristome field , ventral surface clothed by flue, rlbraille cilia in 
six parallel longitudinal lines marginal setss longest, largest and moat 
conspicuous on the poslenor border, where they are slightly interrupted 
those on the two sides of the median line of the body nsually directed 
towards one another and IrequenUy overlapping, anal iiylea slender 
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fimbriated from six toei(,liliii numlier armntcd In an olilique row and 
not pro|(CtinK beyond the body margin eonlraetileveslilehingU apbcri 
cal near tlie left hand side of tin anteiior bfMly lull in the durHSI aspect 
the cuticiilar sui faee of «Inch it elevates at its HyMoli and Ihroiith which 
It sec niH to dischaige ila contentB nucleus double the tu me doles ovate 
one hung in tlieanieiior the other in the pist nor body half near the 
left hand laaly iiiai^in and each bearing a hileially ultnchi I nucleolus 
anel aperture notoliscued Leii(,ih fi iii ^ In V'och JM Shallow 
way si Ic pools in the early spring nc ir 1 reiiton N J lie priMiuciioii by 
transverae flsaion 1< ndoplasm broa n 

Ibis form hears a some what close re semblance to Uronlyla tn h jaitei 
Stokes hut differs consi icuoiisly in Us lial ilnt (/ tiu?i </a»ler being 
found in infusions of dc caj ing vc ^etahle milters the present s| eeies in 
the clear pure waters of the puls of early spring It uls) dilTera in the 
character of the adiral depression which el es mt lucludc a i ait >t the 
frontal holder of the bealy in the ubseiice ot the tuduml cilin and 
especially iii the fe wer frontal styles 
Thebo1> Is eieoediiigly soft and flexible and its motions srtivc Tlie 
blown endoplasm is often e ( a beautiful transparent golden tint The 
I ivorlte IikhI is the algal spire a and the othei am ill vegetal oh)icls with 
wliieli the shallow pools are it this time cf the yesr so well supplied 
while the I leal of L tnchogaiUi la chiefly animal 
Acmett fotiugali sp iiov (1 iga 11 11 19) —I orlca ovalo ni suh 
triangular compressed the length hut ali|,htly exceeding the gieiicst 
lireidih lateral margins convex tapering towards Ibe pedicle and 
vanutisly crenuled or almost smooth and even general surface bearing 
numerous irregulaily disiiosed but friquenily luirallel and centrilly eon 
verglug, linear ildgeai that vary in number aiiaugeiuent an 1 geneial 
dirtcilon with the age of the lonca in maturiiy and in old age the Inter 
linear spaces beenming exca.edingly prominent at inllatcd luuiided and 
elongated prominences, the lateral holders of the lonca llien being con 
spieuuusly and irregularly crenate antenor margin slightly ele vaied cen 
trally tine elevation extending perpendicularly along the subcentral 
region of the Ironlal and of the doreal asiiecis of the alioatb, ibis In nans 
verse, eubeentral optical section having a i bomboidal outline the lateral 
borders tnincato and cipargiunte antenor border of the lorlca closed in 
except for a narrow slit like aperture traversing it and an ovate onflee 
at each autcro lateral margin for the iiaaasge of the fasciculate etpUate 
tentacles fhintal region In surface view, compressed and undulate, or 
with SIX oppositely disposed cone ave depressions , pedicle coospu uons, 
well-developed hollow and about one third ss long as the lonca nucleus 
apparently broadly ovate and subcenlnlly located endoplasm coarsely 
granular , the enclosed animalcule osuHlIy neaily fliling the cavity of the 
eheatb Length Including pediclo, Inch Hub —Attached to flla 
mentone algo in the brackish water of a salt marsb. Coney Island N T 
The corneous, transparent lorlca » exceedingly thin and delicate, vary 
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Ing mach in conncctiun wiih the surrice plicfttione or iidge like ilevn 
tionH In curly youth the raided lintu being low inconspicuous and 
iircgulirly disposed In tnatnnly becoinin,{ full rounded nnd prominent 
scpnrilid by deep furroits as It iho wall of the lorica hid become dih 
tended wilhliquil dilutslion Inktng place at ciimnsile regions bi twci n 
the ndgo like markings of the earlier stage in the mature slate the lateral 
borders are prolnlierantly crennte 

\einrta fitxiJu sp nov (tig 10)—TorIca irregularly subspberlcdl 
tsfierlng posteiiorly to the short hollow pedicle anterioi bordci 
ilooed thin appnn ntly ixrtHiidirulirly lauitlliform the margin 
Irregularly undulate two opiKistU, lateral regions each beanng two 
antenorly approximating posteriorly diveigtng narrow Ohuuics fir the 
passngi of the Unlades the ftssurea usually being open only sulfliienily 
fii the pisssge of the tcnIaeUs exeept during the haul development and 
the f scape of the embryo when those on the literal margins and that on 
the front il borth r are oi en to be eontinuons the expanding flssunscloa 
ing after the esiaiie of the embryo pedicle about one seventh as long as 
lbs lorica tenlaclca (npitate ot two kinds aud apparently issuing only 
from the slit like lat« r il Assures one kind being straight rigid aud not 
ofleii exceeding twice the length of the loin a the other form Alanienlons 
Oexililt writhing and variously curved and coiltd often extending to 
more than Ave times the length of the loriea body of the aiilimlcnle sub 
s|lh«ilcal or ubpynform, not Ailing the cavity of the lorica and In no way 
adhi rent to It endoplasm gianular nndeus broadly ovate located near 
one lateral border , contractile veaicle single spherical postero lateral in 
the region opiiosite the nucleus Length of the lorica including the 
pedicli jIg inch Hob —Fresh water ftom near lienlon N J attached 
to 8ptrogi/ra 

Cfdonfii florea Stokes (Tiiura Trmtm Na% Jlul Boe Januar}, 1888, 
Vol I No 8) —This was Incorrectly placed In the genus Codonga, it is 
a ifononga and should be referred to as Mononga florea 

Halno furrata Stokes (loom Rogal Mieroo 8oe, August, 1889) — 
This generic name being preoccupied it may, in this Instance be changed 
to Halnoptu the single known species then being Halnopno furcata 

EkfIiAHatiok of tot Platb. 

Fig 1 Balplngceca globosa , with collar relnoted. 

‘ 8 Balplngceca collaris 

" 8 Piorocentrum bainstom x 780 

“ 4 Trachelomonas Aulftimiis X BOO 

‘ B Trachelomonas spheerlca X 460 
“ 0 Tntcbelonionas acanlhophora X BOO 

“ 7, 8 Vaginioola longipes X 800 

•• 0 Oanlloola valrau X 400 

* 10 Bloosceoa phials, empty Imica X 880. 
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Fig. 11 NwMula trIchocyHilR x 450 
“ 12 UrriHiy la vernal Is. X 100 

“ IS. Acinela corrugnta ; mature, but not old, fbrm X 400 
" 14 Aciapla corrugiita, tianavcrae, aubccntral, optical section 
X 400 

" 16 Acinela cornigata , surface view of the frontal region , aomo- 
what more enlarged than In Figs 13, 14 
“ 16. Acliiela flexills X 600 


Obiluary Notice of John V lUaieth. 

Bg OkarUe 8 BoUey, U.D 

{Read before the Anunean rhUoeophiral Soeietg, December 7, ISOf ) 

The preomlneuco which American phunuary has for many years main¬ 
tained may wiihont doubt be largely attributed to the sclenilOc zeal and 
ability of the teachers of pharmaceutical science In the various Institutions 
of the country. To no one belongs a greater meed of praise than In the 
late Prof Malsch, a member of the American Phllusophloal Society, to 
which be was elected January 16, 1884. 

John Michael Malsch wss born of humble pareols In Hanau on the 
Main, Germany, on the 3d of January, 1831 Ills early education was 
obtained at the free schools of his native town, and ho soon allracted the 
special attention of his leacbon on account of his aptness and diligence. 
Under one Theobald, he was Introduced to the study of mlnerslogy and 
microscopy and began practical field work In the vicinity of Hansu, and 
It woe largely due to the Interest awakened by ibis teacher that he became 
ambitions for a university education and was led to seek Instruction out¬ 
side that afforded him by the curriculum of bis school 

Under Dr, Bnimlcs he soon demonstrated his fitness for original Inves¬ 
tigation In chemistry, and was permitted by him to assist In certain 
studies of the fatty aclda and resins. 

For a time his Inclinations were towards theology, but bis Increasing 
Intsrest In natural science led him to abandon the Idea and to devote him¬ 
self with such ardor to his tdenilfio studies u to undermine his strength 
to such an extent that It became necessary not only to give up close appll- 
oatlon for a time, but. In the end, to relinquish bis strong desire for a 
university course. 

Entering the military service of Hesse, be became Impregnated with the 
revolntfonary Ideas rife among the soldiery, and recognising the Incon- 
elstanoy of his position, be resigned his post and. Joining the Turners of 
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HAnau accnmpinioJ tli<‘in in tlieir oKcursions through Iho Valley of the 
Mam assisting lliim in the promulgatioa of revolutionary acntiinmls 
In 1849 whth engaged in Ihia worlt ho was arreated at BlnHlieiin and 
Hontenied tofiuraiid i half yeara impiiw nment with hard labor but 
thiough Iho connivaiico of fiionda he soon after cIlLriid liii Lirape and 
manage 1 to emigi i(o to Ameiica landing almost pcnnileu in Dalii 
more \nung Mainch took up for a time with factory work but soon 
man iged through his findness for natural science to m tke the acquaint 
anceofllia Wissand Vogler who aided him lu the study of phnraiuc> 
and gave him (mployiiient fur a time during the years ISIO 91 in a drug 
stori owned hy the former 1 hit store being sold Mr Miisch removed 
to Washington when, ho served in a drug store until 189 when Ins 
parents and sisters having come to Philadelphia hi j >ini d them Ihero 
Foi abiut two years ha acted as drug clatk In Philadelphia and New 
York and finally entered a chemical factory in nmoklyn Prom 1899 to 
1898 he was employed by the firm of £ B Oarrlgues and Robert Shoe 
maker of Philadelphia and in the latter jear he acet pled an instructor s 
position m the School of Pharmacy oondut led hy Pn>f Parrish in an upper 
room at the southwest c irner of Bighlh snd Arch streets 
Here his naluial bvt for research his tact and ability as a leiobor 
attracted attention and led to hu call to the Profusorship of Pharmacy 
and Miteria Mediea in the College of Pharmacy of ibe City of New York, 
his spire time being employed m the laboratory of Ur 1 K Squibb 
Pro! Muisch returned to Philadelphia In 186), when under Sutgeon 
General Hammond Ik organic d the U B Army Lab iratory winch 
during the two and a half years In which ho conducted It is said to have 
elTected a saving to the Government of nearly a million of dollars Alter 
the W ir and until 1871 Prof Msisch carried on a retail drug business at 
1907 Ridge avenue but finally gave it up on aecounl of his Increasing 
duties St the Philadelphia College of Pharmacy and os the Socreiary of 
the Ainerlcsn Pliarmscouilesl Aesoclation of whioh he had heeu l^nm 
189Q one of the most active members 
It was In 1809 that John Malsch succeeded William Proctor Jr In the 
Chair of Pharmacy but In the ensuing year be exchanged Chairs with 
Prof Parnsh oisaming the title of Professor of Materia Mediea and 
Botany This posiUon Prof Malsch retained until bis death on the 10th 
of September, 1899 In 1800 he was elected a member of the Board ol 
Trustees of the Philadelphia College of Pharmacy and ten years later 
eocepied the editorship of the Aissrieon Journal of Pkamaty That 
John Maltch was a man of unwearied induitry, abioluta Inlegnty and 
profound knoa ledge, le the unanimoui testimony of all who were familiar 
with him snd with his teachings and wntinge, a fact which waa empha 
alxed by the oonflerenre of the Banbury Gold Medal upon bim by tbo 
PharmaoenUoal Society of Great Britain for diatlngulshed aervlcea and 
original research In the nalnral blatory of drnga The following la a Hat 
of Prof Malioh’i oontrlbntlone to eolenoe 



1854 On llio AdultLitilinn of Druf,s nnd Cliemical Pici^nratioim Anier 

Innrn Plinmi 
J iquor Pern lodi le Jln I 

1855 On llio Inruinpatibility of Sulplintt. of Qninm with the AciUteg 

llvl 

KxHmiuntinn of llilirlrat, of Potnpti IHi 
1< Her ta of Huuhf;hl on th< Syrup of f > lido of [rnn Ibt i 
Tiarmlalmn u( M Hlrcckor s Paper on Quinine Jbt I 
Contrlbullnne to luxicoint,} /ttl 
1810 On Convenient Bf Kle-t of Adniinislerinj; C m 1 f ivcr Oil Jttif 
On llic Hi Inti »na of Pliyairinns mid PharnincLUtlata Jbui 
Contrlbuiiona to loxleology /6ii 

On an 1 vpedilioua Mode ofMikin^ Merciirbil Ointment Jiii 
On Soliithin of Gutla Percha /ftd 

OnSiilpliitr of Quinine anil Garb mail, of Ammonia In IMla Jit I 
On Wine ol Culebicuni Siwl Jbid 
1817 On Protiodide of Mt rciir} Ibui 
On Effoiveacing Powdin Ibtd 
Solubility of lodidea lu Syrupna r«in lodidl Ibid 
On Fluid I xlmctof Arnun Jbid 
On riuid Pxtraot of Uia urn Ibid 

On the Detection of a New FalaiAcation of Oil of Hitter Almonda 
Ibtd 

Amcrlenn Fclecltc Reainoids Dticbner a Hepertonuiii fur Pbar 
maele Vol vi p 481 

1858 On the bale of Polaona in the li tilled btalcB Ibid Vol vii p 2(17 
On I< Inid Extroeta in the ITiiited Staten Ibid Vol v|i, p 297 
Remarka on Some Phurmaceutleal PrepamlluDB Amer Journ 

Pharm 

On Diluted Acetic Acid Jbid 

On the Preeervallon ot Di iga fixim Inaecta fbid 

Note on Sj nip of Hypopboapbitea Jbid 

On the Deeompositlon of the Quinia by ibo Acetates Jbid 

1859 On Fxtractum Ferrl Pomatum Jbid 

On the Preservation of Fluid Extraeia Jbid 
On the New Byitem of Gorman Weighta Ibid 
On the Proper Menitruum for Fluid Extracte Jbid 
Notes on 1< Inid Lxtracu of Buchu, ClmicKliga. Berpentaria and 
Valerian Jbid 

On the Solubility of Phosphate of Iron Ibid 
On a New Mode of Preparing Some Syrups Ibid 
ManufiiolunDg Phamiscy in the United States Bucbnei s Reper 
tonum, Vol vlli, p 48d 

1880 On Examination of Oil of Peppermint Amer Journ Pharm 
On Some Preparations of Calamus Root Ibut 
Gleanings fhim tbe German Journals (tbiee articles) Ibid 
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1800 A1 union rxBiccatum Ibtd 

AnalyiilB o( Coinuierrlul 01 icial Phosphonc Acid /6i 1 
Note on lii nz no Acid mid S nno U u/oiles Ibii 
On the l>t Urii in f Croton Oil In Mixtuice Ibid 
Analysii of Milk Ibid 
( In mic il Nf ton It\i 

Alumon usliim Buchner r llcpcrtorium Vil lx p 137 
Uniled States Pharmacy Ibil p 145 

1801 On Chelidonium ma] t» Amer Toiirn Pharin 
On the Adiilu ration of CiriiiiiiL Ibid 

On Com nercial Iron bj Ilydr gon Ibid 
On the Im|>ortallun of Mineral Watora Ibid 
Analyais of the Chalybeate Wtleia of Sharon Spiing New York 
Ibid 

On Anacihinle Wood Ibid 

On the 1 incture an 1 Perrated Tincture of Bark Jbid 
On the Origin of Bty Rum Ibid 
On the Volatile Oil of V/r ta aeru Ibid 
On the Fei rated Tincture of Cinchona Jbt 1 
On the Cinvcraion of Monobjdrotcd into Common Fhoephonc 
Acid Ibid 

01einlnt,a from the German Journala (four articlei) Ibid 
C hemieal I xamln tiioii i f Cocoa Leavea Ibid 
On the Mineml Water Trade in the United Slatea Buchner a Re 
pcrtorluiu Yol z p 257 

On the Medical Flora of the Vicinity of Philadelphia Ibid Vol x 
pp 889 and 359 

1809 Gleanings from the German Journala Amer Journ Pharm 
On 0 imraercial Belladonna Leavea Ibid 
R( |K>rt of Committee on Herbarium Ibid 

On (be Standing of the Pharmaclat In ihe United States Army 
Buchner e Repertorium Yol xl p 894 
On Snake bite Remedies In the United States Ibid p <159 
1808 On ( opalba Pills Amer Journ Pharm 
Gleanings Rom the German Journals Ibid 
Note on the Alkaloids of Mtnitpernum Oanadtnu Ibid 
Note on Podophyllum Ibid 
1804 Practical and Scientiflo Notes Ibid 

On Impunlies and Adulterations Ibid 
Gleanings from German Journals Ibid 

On the Contamination of Amencan Bulpbunc Acid with Ancnlc 

Ibid 

1885 On the Proparation of Heary Oil of Wine Ibid 

1886 On the Active Principle of Rhus Toxicodendron Ibid 
1867 On Liquor Magnesia Oltratls Ibid 

On Liquor Fetrl Acetatls Ibid 
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1867 On the Specific Oravily of Aftdicinal Chloroform Ibul 
On C uIlIiiciu Ibid 

On TefiU for tho Purity of Clycenn Jbi I 
On CarLkstneas m tho ( IlLciion of UruKi /bul 
Note on Cheap Ulyconn Ibid 

Gkaninga from tho Ocnnnn Jnuriiala (two articka) Ibid 
On a Pinnauont Bolution of ruph Mpliltca ot So 11 and Iron Ibid 

Be vlow Ilf Plinrm icopu m Hi Welle i Ibil 
1866 Olianinga from iht German Juuinals Ibt I 
On Chloniforin Ibid 
Noll loPdiloron Palae Jalap Ibid 
1860 Olonninga from the Girraan JuurnaN (four articIcB) Ibil 
On the Milky Tune of A uliti elongita Jbid 
On Homi Panama Drugs Ibxd 

On the Nuraonclaluro and DcfinilionH of the United Stales Pharma 
copmln Ibid 

1870 On Lyeopodium flaiatum Ibid 

On Iho Weeds of Western Pi ppormmt PlanUUone Jbid 
Gleanings (lliieo arliclos) Ibid 
On Phurniaceiitical J egislalion Jbid 
On Solubility of OIui in Glycerin lUd 

1871 Decomposition of Aeelalc of Morphia in Aqaeons Solution ?liJ 
Detection of Turineiic lu Powd Khiiliarb and Mustinl Ibi I 
Forntled Elixir of Cinchona Jbid 

Gleanings from Foreign Journals Ibid 

Gleanings trom German Journals (lour articles) Ibid 

Fluid Extract of Chestnat Leaves Ibid 

Note on Amylo nilroni Ether Ibid 

Kota on llydroeyanate ofMorphie Ibid 

Koto on borne Pill Masses /but 

Preclpilation of Quinia by Iodide of Polassium Ibid 

Seeds of Two Species of Btryehnos Ibid 

SoluilonB of Alkaloids in Medioated Waters Ibid 

Syrupus Aasafirtlda] Ibid 

187i Gleanings (horn the European Journals (twelve articles) Ibid 
Loss of the Qorbaoeoua Farto of Plants in Drying Ibid 
Monobromated Campbor Ibid 
On an Asserted Specific for Ague Ibid 
On Some Pectoral Powders of Euiopean Pharmacy Ibid 
On the Botanical Origin of Rootof 0>piipodium Ibid 
On the Bo called African Saflron Jbid 
FharmacognoaUcal Kotes Ibid 
Use of Petroleum Beaune Id Making Oleurealns Jbid 
1878 Ohlondo of Mercnralhy) Ibid 

Imparities Among Rhisoraes of Oypripedlum Ibid 
Levico Mineral Water Ibid 

noa AVCB rniLos noc xxxiii 146 S s pbixtbd job 14, 1803 
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ISTd Qleanini^ fioin Euro|>enD Journals Ibid 
ModuinaJ Use of Oreen Soap Ibid 
Uomurks on Flixira iAtrl 
B(.]c( tod Formulas from Pliarin Oeroi Ibid 
Spirit of Nitrous Ether n Suppisfd Test for Sjma Alkaloids Ibid 
1874 Dlls line/tjutfaw&n sfyraLt/liM and orMnfofe Tbid 

(rl(Hiiin)is from Furopinn Journals (nine articles) Ibid 
Notes on Souil North Amrrican Drags Ibid 
Occurrrnce of Arbulin in Soint Fricaceous Plants Ibid 
Pliarmicogniialicnl and Chemical Notes Ibid 
Remarks on Ream of Podophyllum Ibid 
1S7> ConsiiiULiits and Propirties of Potentllla Ibid 

Gleanings ftoin FiUrupeaa Journals (ntne articles) Ibid 

Mtdii lUd Waters Ibid 

Note on Tmctiira Opil Alur atica Ibid 

On Some Subslilulions Ibid 

Utiu irks on Cinclioquinino Ibid 

1876 Asseriid Prestnee of lannin In Gentian Ibuf 
tueu$ Miieulutui and Borne Allied Bpccles Jhid 
Gleanings from Foreign Journals (ten articles) Ibid 
Notes on the Genus Teucrinm Ibid 

Notes on the InUrnstional Exposition (three articles) Ibid 

Notes on the Quinine Flower Jnd 

Remarks on Clncboqulnine Jbtd 

Remarks on Litiact of Jalap Ibid 

Use of Aletiical Welgbls In Prescriptions Ibid 

1877 Detection of Castor Oil in Copaiba Ibid 

Fx imination of a Cure for Lore of Liquor Ibid 
Formul is and Piepamtions of New Medicaments Ibid 
Gleanings from tbe Foreign Journals (eight articles) Ibid 
Note on Dialysed Iron Ibid 
Note on J’onfAiam tpinotum Ibid 
Note on the Permanent Exhibition Ibid 
The Metrical System In Prescriptions Ibid 
The Strength of TInctura OpU Ibut 
1876 Atpidivtn man^inaUt Ibid 

Berbei Is of the Pacific Coast Hud 
Gleanings firom Foreign Journale (six artlclos) Hnd 
Notes on a Few American Drugs Ibid 
Useftil Species of Yibumuni JM 
1670 Artificial Fruit Essences Ibid 

PolsonoDB Species of Astragalus Ibid 
Sulphocarbolate of Potassium Ibid 
Supposed Alkalddi of Podophyllnm Ibid 
1880 Note on Some American Species of Artemesla Ibid 
Preeence of Tannin In Gentian Ibid 
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1881 C omponnd bpirit of rinnamon Ihxl 
Done of Ijitruct PliyBOBtigmaliB Ibui 
G( orgia Bark Ibtd 

MaDiincturr <>f Quinla in tlit United Slalea Ibid 
(lltum Belulii If mpyroiimaucum Ibid 
Oli^iiinga in Milena Moilica ^f>ur arliclea) Ibtd 
Ungin at h iIbo Senega Ibid 
Ortkjgripky of itie Metric Unita Jbui 
Foi-ionous Piinripleof Vnacai hum /bit 
Pmriical Nona Irom Poioigu SiiireeH ibid 
Sli ir ipten of Hiidiu I eavia Ibid 
1 inciura Unail Ibtd 
XintborrhoMi Hesina Ibtd 

1882 (ileaning'i in Materia Medici (ten artirlea) Ibid 
Piaclical Nolta from Vaiiaua 'sourcoa Ibti 

Pit paratloti of Mercurial Ointment Jbt I 
Syr Pern Proto* Idol idi Ibid 
China and Allied Sp< eies of SaUia Ibt I 
Uaeful Aimriein Myrtlea Tbtd 

1891 C irapariaon of Q dcnioal Prepiraliona (aix arlieh a) Ibid 

Qalenical Prepat Uioua of the German Phnniiacnpiei i (I mr arliclea) 
Ibtd 

Gleanlogam Malirla Medtca (eight nitnlea) fbid 
Practical Notea from Varioua Souitea (five arlirloa) Ibil 
HelatiFe Strength of Cert tin Preparaliona Ibid 
1884 Chemical and PharmaoogoOBiloBl Nolen Ibtd 

I aboratory Notee—Abatraota from Theuea (two arliclea) Ibtd 
Notea on Ilesearc bee on Capillarity Ibid 
Practical Nolea Ibtd 

1889 OIoanlngB m Materia Medtca (eight articloa) Ibid 

Materia Medioa of the Mexican Pbnrmacoptsia (eight artit lea) tbid 
Pbarmacenlical PreparatlooB of the Mexican Pharmaco[a>li (four 
articloa) Ibtd 

Practical Notea (two articles) Ibtd 
Commercial Spanish Saffron Ibid 
Ind igenouB Speciea of Croton Ibid 
Useful Plants of the Verbenaoeoi Ibtd 
1888 Commercial Sulphate of Quinine Ibid 


Oleanioga In Materu Medica (six arllclir) Ibid 
Materia Medica of the New Mexican PUarmacopmia (four arm les) 
Ibid 

Note on Terba and Rail del Indio Ibid 
Practical Notea and Formolaa Ibid 
Btrophanthua or Heart Folaon Ibid 
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1898 Qolthilf nalnrlcU 13rueit Muhlenberg m a Dutaniil (A.n AdJreM 
before Ibc Pioneer “tociety of Philadelphia) XIoffman’B Pbar 
mareulierlic Ilnndschau New Yoik 
1887 ChiiDiinl Noun from TIuecs Amtr Journ Plianu 
Gleanings iii Materia Mcdica (an aiticlce) Itnd 
lalnp Nrsin and Jalapin Ibtl 
Practic il I^otes from Van me Sources Ibul 
Ri ID irks on ( oncer Curt, Ibul 
1889 Blue Coloring Vfitler ID Flowers Ibid 
(rio inings in "If iterla Medic i Ibid 
Notes on Somr New Remedies Ibid 
NoUs on S ime Old Remedies Ibid 
Pru lical Nolei from Foieljn Journals ifttl 
The Oeuus Lufla Ibid 

1889 Pieparatlons of Mustani for Internal Use Ibid 
Useful Plants ot the Genus PtoraUa Ibtd 
Origin of False S negi Uxil Ibid 

Notes on Some Indigenous Remedies Ibid 

1890 Bntinicul Origin of b line Phirmii ipooiil Drugs /bid 
Gkanlngs In Materia Mcdica Ibul 

Morphine S ilts and Hydrocyanic Aud Ibtd 
N Jlea on Sc ipola Ibul 

Pli irinacopinial Assays of Drugs and Galenicals Ibi i 
Plant Groups and Constituents and Properties Ibid 
Practical Notes from Vanous Boon os Ibid 
Pr wpoclive ( amphor Industry of Florida Ibid 
Some North Amenoan Medicinal Plants Ibtd 
1801 Notes on Vcgolalilc Drugs used in Mevito fbul 

Notes on S imo North American Medicinal Plants Jbtd 
1803 Jbil^galri alba Ibid 
Sxla Mint Ibtd 
Vanilla Plant an Nplphyte Ibid 
1803 On the Tubers of DIuscorea bpecles Ibid 

N( TK —The writer desUcs to aekoowledge the klnanen of PiDlkBors Bsmlnston and 
rrlmbli of the Fhlls lelphia Collese of Idiumae) In Ihnilabliig him with dnU end 
paruouUrlr his IniUbtodnem to the btogn^lcal sketch by Prof Kemlngion In ths 
.dncriroa JOHnud qf J^armvy 
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Ihe 11 It au fie ItaeAamoeau 
By Jouph O Roiengarten 

{Read before the imeiiean P/tflottphu il Steifly Deceinl n I 

rUe h Jiiio of I n FHytttP il T a (aringo hn« long been n p<iinl of atlrnr 
tiou for many ViiienraiiR full of admii ilu ii lor I a Fa}ilie an 1 tl e i irt 
In. played in llie Anitnctn Tlcxolulitn llic story of Ins aervic h in be 
halfof the «triig(.ling cdoiiiLS so wdl Ini I by Mr Lhirlimignc 1 iwer 
Jr in hii notr worthy contribution fo our hi«(orv of tin Rtvilution witll 
nndoiiblLdly btrcngthin and lencw the atr >ng alkcttnn iilwaya enlirt lined 
in Ibis c luntrj I ir La h lyelU b> maiKidly esliil tied during Ins likliinr 
(a]H.(lally on Ida last visit to tliia couMtr 3 and in llio rt((|i|i)M giiou 
to Ilia ikBcendiinls who (tine here to join In Ihe ctlebiaiion ol tin cenicn 
mil aniiivirsiry of the surreuderoi ( oriiwilhsnt Yorktoun In doing 
honor lu La layette and to hia counlryniiii i ir then liilp In securing 
Ament an Indepi ndcncc wi ought not to firget tli U icbniiibt ills father 
and Hon the fi riiier the 0< ueral in ( hh I of the Tri ncli Mlied Viiiiyaint 
10 help the Ameiicin colonitsin thtirsiiugglo d llmein tin 

son Ills VId dt eaiiip who served with distinction and was m nl to ( rinee 
to secure that (Inal help fltit men and mom \ with whieh the long war 
for Independence was brought to a suecessful iiruiiiutl in by Ibe closing 
and crowning victory A recent visit to the Cbaiiaii do Itoeliainbcau 
showed that It wiui full of inierest f>r Vmeiican* tor there Ihe piesent 
owDOi the Marquis de Roeliamheau piously preset ves the historical tcIk s 
of the family and promineut among them are iboso ihat maiked ihe 
Comte de Rochambeau a leading part lu the Ameiicaii War of Inde 
pendence The Chateau Itself Is of great interest Biiiiaied m the Iianks 
of the Loire between lllols and VendO ne It la easily aocessililu and a 
view of Its dno grounds its curious civcs lls lovely outlook over the 
valley of the Loire its noble avenue and the beiuiiful river la of itself a 
delight to lovers of the piclnreaquo 

In the Massachusetts Hiatorioal S tclefy Proceeding 18J2-9J A ol xz 
p lOU the late Hon RibertC Wmthiop describes his thea recent visit 
to the Cb&leaa de R icliamboau whore bo found many relics of the old 
Marquis and Count os he then was ol \uiktiwn memory—the sword 
which be wore In America hit btdge as an honorary member ofthe Cm- 
rinnatl his baton as a Marshal of France with all bis orders and decora 
tlons, and a portrait ot himself one ofa 1 irge senes of fkmily po'-traiu on 
the walla On pedestals in the cirnera were two beautifully wrought 
miniature cannon Insr ribed aa having been proaented to the widow o( the old 
Marquis by Louis XVIIL to take the place oi the two Bntish cann in which 
Washington bad presented to Rochambeau after the victory at Yo.ktown, 
which had been seized and piobably recast during the French Revolu 
tion In bis bedroom was the original MS of bU Msmetrs printed in 
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1809 Dclwei n the windows was n largo [lortrait one of Ponle s original 
porirailB of Waililiigion whioh hiil hcen prescnlod by Washington him 
self to flooli imbeau—ii large square or three quirten portrait in military 
rostumc a itli u cannon and other military e iiblems In the backgionnd— 
in perfect preservation and worthy of hung included anting the most 
mitable of the numberless portraits of the ralhei of his Country 
A recent visitor giving an account of the C bateau as ho siw It in Sep 
temberlast in a letter printed in the Philadelphia /rdger of October U 
18114 speuksol the flne siittsof ancestral arinur worn by the Hueliunibcaus 
ot the BivUenth century around which are diaped the Amencnn Hags 
piesentod by Uen Hancock to the present owner certainly in involun 
tary iribiile by the prsux ehevalur of our own army to the prowess of 
these kiiighls of old lie also was among those who on behalf of the 
Uovernment of the I nited States welcomed the Marquis do Rochambeau 
as the leader of the I'reneh visitoisof 18S1 deseeudaiits of the gillant 
soldiers wbu bid nhired lu the honors of the surrender at ^orktown 
Thus the connection between the Rochambeau of our own Revolutionary 
War and the Rochambeau of to day, la one of the pleasant ties that keep 
alive the friendship of the two countries and make the United Suites and 
Praucu sister re publics Ihe Comte de RMhambeau leR two volumes of 
Mem It) $ published in Parts id I60J edited by Leonce do I sneival, which 
tell the story of bis Ufa Dot n at YendO no July 1,179), and dying at the 
Chateau de IlKhamboiiu on Mi> 1, 1807 his long life was dill of inter 
estiiig experieuces as a soldier and the short episode of Ins services as 
Commander m Chic.f of the French Army sent to help Washington Is of 
Itself enough 11 make him a msn of n ile lor all students of Vuicrlcan his 
lory He entered the French Army ns Cornet In 1718 in Saint Simon s 
Regiment of Cavalry and served with dislmcilm in campiigns in 
lloliemia, Jlni irii aud on the Rhine ho was mido Culouel in 17117 as a 
reward for Ins biilliant services at the siege of Namur, aud Ilrigidler fur 
his action at Minorca and Major Oenemi fur bis reorganifaiion of the 
Fioneb Army lie served under Marshals Size and Richelieu and 
d £strd> and de Broglie who aRerwerdt sent Du Kalb to this country 
with an ulfer to become iheUeneral in Chief of the army In the impending 
atruggle, a cunous episode admirably told by Dr Sillle the President ol 
the Historical Society of Pennsylvania Roobambean himself tails ns that 
after the peace it must have been about 1709 when he was stationed 
at Strasburg as Inspector of the French Infantry In Alsace he advised the 
Hereditary Prince of Brunswick to go to Amenoa and there play the 
part of William of Orange In England—make himself sovereign of a 
superb emplie—bnt the Prince had no idea that the colonies could be 
united then, or for a long time to cone It waa a cunous coincidence 
that he should hsve served under Marechsl de Broglie, who eeiiously 
hoped to play e leading part In America and that Rochambeau himself 
sbonld have led ihe Frenoh Army which did such signal service In help 
log America to achieve ils Indepeodencs^ while the acme Brunswick 



365 


[nownfliirU<n 


Prince sent Ins s ildiers in the |uy of Oreit Knlaiii to help prevent the 
tuIoDies Tim i stahlisliing llitlr indipenileucL It lehtmlx iii sias a 
HoldiLr dad he h id n i p ditit nl aims and ambitions ellhoi here nr at home 
AlU r his brilliant cdieer in III I leuch w irs on the Contini nl hegiiluol 
fresh honor by his succLSsfiil ri irganirition ol tho Frciuh Army In ns 
short czpericnn of p ace 11 I ns G ivoroor of the Depnrini nt of Nor 
mandy and liriltany and us Inspector fieni ral showed gieit rapacity 
In 1778 he organi/id the firii intcndel f ir i descent on the huglish 
coast Slid after Lvriniyyodis or li ir I service wasiiiailo f iculenant (Ji ncml 
He WH appimtcd lo the comm mil ol tin < >rps liitondod tube sent to 
Auiorien c insisting of 4000 men seven ships and money and supplies 
for tho struggling oil inies—l>i lent ly was put in onim ind of the naval 
foicu Ariivcd at Newport It I after a \ >y i^e of seventy diys he dis 
embaikid with liis (inlingint firlihel Ins iiositun an 1 later on met 
AVashingtou at Hartford and arranged the pKn of the tampaign that was 
1 1 en 1 with such signal h inor He seal liis son an I Vid dc camp buck to 
Fiance lopiocun ad liti in il men and fiirtboi noded help and thinugh 
the younger It xh iinbe m s vig irons present Umn ol tho ease 1 ranee was 
led to send iiion ships and ni ire men in I ui ire money Col de Roi li imlxiaii 
leturued in Mh> mth thcsaiisf tetory newsof another fit el iiiuler De (irisse 
and BIX hundred more soldiers and a million and a half Iraucs in com 
Colonial bills were lb< ii selling at forty pereent d sc lunt and much benefit 
waadcnvdll fromafurihorsumofsivniillion fnnes whiMi wtsputatWash 
ington s disposition 1 be Jt ranch AVai Olfaee adi Ised a ni ivi meui north 
ward to the Penobscot N iv i 'seotii and Halifax but furtuiialelj uni 
wiaely left Roobumlieau free to | >io and ut with Wasblngioa a lo it was 
he who suggested ibu m ivemeiil to aii I operiiioas in Virgiuiti and at the 
same liuie asked for more ships and men au I money from the > rent li 
forces serving lu (he West Indies 

Tho Contlnonlul currenty was procilcall} repudiated by Congress On 
Juno 18 the Ircnch corps started lo j no WashingUiu s Arin> ou the 
Hudson making in all a force of 90JU men enough to keep Clinton m 
New Yiiik and bring Cornwallis to tlio coast Do Urassc bniuglit from 
ban Domingo Saint 6iiuon s corps of JO H) men and 1 J03 000 francs 

Roebambeau divided the 100 000 Louis d or m Ills army cliest with 
Washington Tho united army crossed the Hudson at King s Feny 
Washington lening 1000 men on the left bank to cover West Point, the 
French taking pusilion on the lower Hudson ni i[ for an attack jon New 
\ork, but soon moving to the Delaware passing it at Tienton going 
through Philadelphia where Congress reviewed it 

The library of the Historical Society has a copy of a rare book an 
•bridged translation of tbe Utmoxn of the Uarthal Cotinl do Boehoinbeau, 
by M W B Wiigbl published In Pant in 1818 giving that pait of the 
French original dealing with his Ameiican campaigns The Knglish of 
this Innslatiou and ihe queer mistakes in names of men and places make 
this a very carious performance it does not soem lo have invited any 
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Bttenllon to Rorliurabcaa b Vrmnr§ or to the brtadirHiilijtct of the Pronch 
forces in America bIdco then fhlly and ably discussLU by the late Mr 
Belch in bis various tlaborate studies oftlu matanil hi gelliLal lu Pans 
Tu that ticasurc hoiisu of Inf irmulion on the subject U mini s Jlitlotie da 
li PurUnpation dalt Fi inta a I Atibliuement du hlatt Unit d imenq it 
Bochainlxau b name tnd dicds are frequently recordid Chusinloom 
mnnd a descent on the I< nglish ooaat for Ins services In the Si ven Years 
War had made him pniininent for an Indepcndint expediiinn bo was 
suddenly culled from theCliutinudeKoihimbeau here be had just gone 
ti take posMssim on the death of hisfither Ho was ushigncd to Iho 
liadirship of the forte scutto America lie was in e insiiliitiou with La 
Fayette as to its details IIis instructionsare printed in tbesovonih volume 
of Spaiks Wat/unglon where the IcIU rs from AVadiington tu Ilochnni 
bean both in this country and after liis return to hurnpe show tho close 
ties that bound the two in life long friendsh p La bayetie was full of 
real and uinbition and acting as intei mediary between Washington and 
Rocliambeiu was at tho outset unwilling to defer tu the prudence and 
ezporienieof the cider soldier but in the end all worked together har 
moniously with the best results Ktchnniboau treated Ini ayotte with 
Iratriiial tenderness and even in critUlsIng his impetuous plans spoke ol 
biinselfaa le vleux perequipailonsoneherflls ’ When Washington and 
Rocliaiiibeau met for the tint timo at Hartford the loimcr had Kno\ and 
I a Fayette with him , the Utter lernay Cbastellux Fersdn Uaiuas 
Matbiou Dumas Ibe results of the interview weio entrusted to tho 
younger Ko bambeau who sailed in a ship commanded by 1 a Poruuir 
to seek in France additional help men money and ships Cbastel 
lux and Mathleu Dumas iMth printed their aeeoiinis of their life in 
America the former In 1780, the latter not until 18)0 but holli show 
that France and Indeed all Europe wrere closely following evenis 
III Amenca Washington naturally deferred to the older soldier 
but Rocliamlieau loyally sought to do all be could to assist both 
lu perfecting plans tor military operations and in making them sue 
cessiul by the prompt use of all the means at band The fifth volume of 
Doniol gives the letters of Hochambeaii to the French War Department, 
from Ilia accepting the command until be returned to France It Includes 
copies of his correspondence with Washington and with de La Luzerne, the 
French Minister In Philadelphia In hh letter acoepilng his appointment, 
be recalls bu experience In the bsttles of Lanfeldt Crefeld and Closter 
camp and liii reasons for a force large enough for all the contingencies of 
a war In a distant country Undoubtedly to him is due the fact of later 
relnforcemenu of men and ships ss well ss liberal advances of money 
Besides reproducing portraits of Roebambeau from Trumbull, Doniol 
gives In his lIBh volume a portialt owned by the fkmlly (him a miniature 
In their poesession Of the son I know of no portrsit in this country, 
slthough there Is a very good one at the Chilean de Roobambeau, that 
might wlih advantage be repivdnced to add to the growing gallery of men 
of note Id our history 
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In Scimrf and WcBlcott It i/mtor/a/*/Vlie / V< 1 i p 414 tliircia 
a record o( iho viml on August 10 1711 of W iHliiiiglon nnd KorliainliLau 
1 hey wi rt, rcciivcd by Uk f iuhl II rt an 1 (•tcurU I lo tin (ily tavern an 1 
tlienoc 11 the h tuae of II till rt Moiim on M irkit alui I hi Iwi i n Kiflli ind 
Six.ih At throe o cl ick tiny ]ii lu k 1 to the Stnti II iiiai and pill 
tlnir rtapeetB lo Conuria* ilur wliili lluy nlurnel to Mr Moirls 
Tilicrt lh(y diiiid 111 company uith Snniit I Iluntiii.^ Ion the PrcBident of 
Con^riaB IicnH Knox M lultne and olhei diatlii^uisliLd offleerr In the 
evening the city uaa illuminalt I 

Ml WeBloll \n hn Ih^Ury of P/tl id Ij hit BayHiliitlli y ilineil xt illi 
the PrcBidciil of C ingn s<t [of the St iii /J riioi 11 * Ml Kein In the liter 
noon the vcBaelh m the Delau ire liH|liyel their II i„b an I fired nalulea 
On Scpltinbcr 1 an 1 1 lln I renrh Army iiiiiclied tUrou^li the city 
1 heir routo VI aB down Fi inland Second Btrcct audiiaBtlho Stall llousi 
whi re Th imav McKean a<i Pichidciit if (ho United 'vtitis Icing (Iiief 
OfHier of CingicBB drrsacd In black Telvet and nword by Ins Bide liia 
head covcied revii wi d them ridiving ll o liin iib due I la b ivereign On 
hiB left were WiiBliington and KochamlKau iinoveK I aiidon hiBri(,lit the 
Chevaliir du la I (trirnc tin I renth MiiiiBtoi Aflir tin cereminiiB 
PieBidint McKian sent a formal kliir lo Count R )cliiiiibeBU expneging 
the satlafirlli n ot liiinBcIfand of C iiignsi it the I rilliint appeannceaiid 
eaaet diBciplinc of tlio scvci il corps 

The regimint Snissonais was oxiriised on the lomni niB on September 
4 in ibe preaenie ot CongiiBs lln h rencli Miiinitci and tbo Geuuiala anil 
20 000 spectators 1 In ngimenl bad lour (lei 1 pieces and went tbroiigli 
all the evolulK ne of a skinnisli to tin ik llijbl aiul eallBlaciion ot the v ist 
crowd On July 17 178i Wasbingtou and Riebambeau attended tin 
reie given by the Fiencli MIuihIci at Ins residence in Pbiladclpliia to 1710 
giieats In honor ot the birlbd ly of the Dauphin of I<rancc Ilii houso 
was near Sixth and Cbcatnut Blrcois wlure in the evening there were Arc 
works on the large lot on Choatniit street oppnsil the Minister b riBidoiico 
Mr Gerard wan elected a luembei of tin Philosophic il Society In 1770, 
following other ilIuBtrInuB Frenchmen on ilsrolU Condoicet, Danlienton, 
Barbeu Diibiurg Lo Roux Itcynnll Lavoisier Ro/ier and iii tarn fd 
lowed by I ureme Marboia La Fayetto Chasu Ilux Vergennes Gulolien 
Rochefoucauld Cahunla, Bnaaot do Warvdle Du Pont do NemourB and 
all of these hsvo made their mark on both Bides llie ocean Tims the 
PhfloBopbical Society began its admirable method of recognition of ihoae 
who Iiave rendered great pulillo service both In the old world and in the 
new 

Woehington and r>a Fayette reached Willlamshurg September 14 and 
found there La Fayette strongly posted Barras brought the siege guns 
by water and then took VIomesnII and his troops from Anuspolls to 
Jamestown, where the whole army was united by September 20 On the 
28lli the elege of Tnrktown was begun de Orasse landing 600 men from 
hie fleet to asalit the land operations The American Army was on the 

7BOO AMia FSILOi BOC XXXIII 140 3 T FXIllTU) JAX 10, 1820 
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right the Frenoh on the centre and left On October 10 CornnaUh 
■urrendered with 8000 men J14 guna and Q iga On the 27ih an bog 
liBh fleet of 27 sail came to (. ipe llcnr> but It a aa too late The ]< rench 
lixik TMSBCuion of the Untish qiiaiti ra at orktown Ghiiicealcr llampum 
and Wllliamiburg Later they rejoined Waihlngion at King a Teiry on thi 
lludeon Koturning to France Rocliamlienu waa receive d with honor by 
the King and with other I< rench ollleeis who had aurved wiih him was 
meUd out decoratlnna and promutioua It was on liia return from ork 
town that hcie in Pliiladelphi’i as he tells us in hia J/emoira of all 
the honors paid him iiono touched him more than an address presi ntid 
to him by a deputation of Qn tkers old men in eoatumea that ho chamc 
leri/i a as quaint fiom their aiinphcity who thanked him not fur his mill 
tary success of which they told him they bad no adiuliation but because 
of Ins being the frii nd of mankind and for the perfect order and discipline 
of Ills Boldieis and he rteuida with satisfaction the fact that in the three 
c ampaigns ho had made in Ametlc t there was not a tingle Instance of any 
quirrel between soldiers of the rrench Vrmy and those of tin Amtncan 
Army a record honorable alike to tho soldiers of both nationalities oflleers 
and enlisted men too It is eminently chareclerlslicuf the man that in 
this hour of glory he interceded on behalf of Ue Grasse and secured for 
him a return to the King s favor 

Rochambean In hit Ntmo^rt gives a glowing account of the resources of 
the country and says he thought the United States could some day have 
a iiopulatlon ol thirty millions or more lie made a short visit to England 
and was received most cordially meeting many of Cornwallis olflcers on 
every friendly tooting At the o itbreak of the French Rovolulion he 
had both civil and military duties firccd on him and was given the com 
luand of the Army of the North lie was the last Marshal of i ranee ap 
pointed by Louis the W1 and Napoleon in conflrmmg this distinction 
put him first on the list of his Marshals Forced by ill health to give up 
his command, he retired to liia Chateau was arrested and sent to prison 
by Robespierre and after nine months ooafluement, barely escaping 
tlie guillotine was released withont trial and indeed without formal 
charges of any kind His son was sent to the Wist Indies, whsre he wss 
ss successful as pouible under the most disadvantageous conditions but 
finally WBsraadesprlBonerofwsrbythoEDglish Paroled by them hepald 
a visit to WashiDgloD, and waa received by him with every honor Alter 
eighteen months he was escbsnged, and that for Gen 0 Hsra one of the 
English oncers captured at Yorktown He again returned to France and 
was appointed Governor OenorsI of Ban Domingo 1 be fktber oongratu 
Isted Benbier, who bad served under him in America, on his appointment 
as Napoleon a Chief of Staff and waa presented to Napoleon, who wanted 
to make him a senator, an honor which be declined on the scon of age 
and bad health but he wu made Grand Onoer of the Legion of Honor 
The son wss sent back to France as a pnsoner by his own rebellious 
subordinates, and the (hther went to Paris to defend him against charges 
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made hy his eoGiniPS bill the son was again a pi isoner In England m 
spite of the ftihirs appeil to Cornwallis to remember his release on 
parole at Irorktown The younger Rochambeau Anally roluruid to 
France was made Oinerslof Division and lost his life at the hatilo of 
Lilp^lc luiSll The father had diid in 1807 and a grandson a young 
cavalry oAlccr of great pioralse piaised by Davoust and promoted to a 
stair position lost his leg in the same engagement and was thus com 
pelled to return to civil life lie lived and died at Rochambenii and the 
stately Cli iteau is rich in relics of Ihise three generations ol gallant 
soldiers and of many ancestors of dlsiliiclion in both civil an 1 military 
life The prtseiil MarqniR do RochniniMan hiinself no mean h< holar In 
history and archcol igy has priiiu 1 an mien sting little volume i f sketches 
wrillcii by Ibe ynungi r Cenerul de Itoehaiubeju during tbo last years of the 
eightienlli eentury ind when he \i is a piisincr of war in > iiglaiid be 
tween 1HQ3 and 1HI1 they are drawn fioin his peisonni knowledge of the 
men and events haslllv deaenbed—Danton Kobispierie Uanere Carnot 
Biissot Monlehqiiieu Ciistines Biron Piehegru among llicm not a few 
who hid Hiivid with the Fiench Army in the \mencau War of Inde 
pendence, and some of w lioiu aeliieved great distinction under N i|N>leon 
Itiscunous to And that treo de Hocliamlx au suggests that the Duke of 
Kent be sent to command in Nova Seolia In the hoi>o that llu dissaiisAed 
part) In the Unitid titates might And In him a possible tandidate for 
Fresidenl making the office henditary As the elder Rochambeau bad 
suggested to a lliunswick Pniice the possibllliy of founding an empiio in 
America so ilio younger Uuchainbeau believed that the English tiovern 
menl had an idea that Americans still cherished a secret ofiectlon for the 
house of Hanover 

The Msrquis de Rochambeau bos prloled, too several vilnable arcbeo 
logical works and an aecouni of tbs Chateau de Rmliambeau He calls 
attention to the curious rock grottoes on the hillsides around it the work 
of more than twenty centuries back for he traces them to the Cells and 
has fonnd evidincesof llieir handiwork, ancient dwelling places of the 
very earliest dwellers In the region, and their bunal places, loo for ikele 
tons of great antiquity and other evidences of Dmidlcal worship of the 
third century have been found there Tlie estates were in the lamily 
Dom the eleventh to the iwelfUi century, and the deeds and other mnni 
meats of title have been pieserved from the Afleonth century, beginning 
in 1486, although members of the family are kuowu to have taken part m 
the Crusades, one of them under bt X<onls of France falling in battle In 
Egypt In 1251, w bile another In return for bis services In a camp ugn In 
Italy was granted as motto for bis shield the device Yun m prtvx jr 
mmnr " 

From 1516 the CliAtean and estate of Rochambeau gave the name borne 
by the family, and among Ibem some were distinguished In the wars of 
the League, others In the navy, one under Jean Bart was made Commodore 
In 1741, and another Oovernor of YendA ne was succeeded in ibel office 
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by liisH>n who miiim&ndcd the French firres In the Am( nrnn Wer of 
Indc|H,ndLnre, and letor on beramc Marshal of Frame The Chateau 
ilself dates fiom the tuelfth or tlilitoeiith century It was originally sur 
loundi ri hy walls and flanked with lowers Tt was rebnilt by Marshal de 
Hocbumlieaii in the stylo of his time and nil that recalled ibf fi udal i nstli 
disappeared In make room f >r the architec tore of the pen id The towers 
were d< iiiolisbid but so solid were the foundations that even now when 
the witcr of tlie Loire Is clear the old massive stones on which tiny 
rested cm be seen Now the Chntoaii is s large main central building 
with two wings These are comptralivily inolerii but the main body is of 
very old tonsiriiellon with massive walls secret passages and a hidden 
entrance to what wen once the dungeon kiep an I underground prisons 
In flit of lilt main cniranco a gnteelul in idem chipol his been eon 
airni Ud hoi lowed out of the soft rock On one side a great senes of stables 
md other bouses on the other the long line of very ancitnt lavcs still 
usul foi farm purimses in which the iirclieological zeal and inlelligence 
of the pit sent owner have unearthed many curinns relics ot Its successive 
occupints Irom those of the stone agi Uiroiigh Qillicand Itoman days 
d iwn to historic periods quite within our own memory Indeed so vast 
are lliese artiflclal caves that lu one ut the largest a wlioli tioop of 
cavalry were quaitered duilng the recent I'ancb military manoeuvres at 
ChatcHudun horses and men nurabeiing nearly a hundred each being 
eisily acenmmodited in these roomy high airy dry well lighted and 
well ventilated natural dwellings Where once the creneliied wills of 
the Ch iteau oommanded the Loire there are now hr >ad terraces 
and flights of steps and grasey tanks leading to the idgo of the 
liver on either side of the Chttcau fine gardens and beyond the river 
broad meadows planted with flno trees in the ctyle of on English park so 
much afleetrd in 1 ranee In ihe last century, while a eplendld avenue of a 
mile or two leads from the house between the river on one side and the 
scries of rock caves on the other to the high road leading to Yenduine, 
all in admirable preservation and in striking contrast to the flat plain 
that surrounds the famous Cb&teau de Cbambord and the typical straight 
lines of small trees that are so frequent throughout Touraine, depriving 
even llihlatorical chfttesuzof Uic bmuiy of the simple Chateau de Roebam 
beau The present Marquis de itochambesu In his interesliDg munograpli 
on the Chilean sod Its vicinity, gives a series of early charters from the 
seventh to the thlrteeuib century for churches and properties now In 
eluded in us grounds and the gift of the ground itself under the name of 
RoohamheaQ In tIBfl, the will of the first owner ol the prosoat tsmily In 
1609, tlie deed ot the estsblhhmeot of Its ohspel in 1088, and other inter 
esUng papers dimiM ftnm the family srohives and from local and other 
public deposlioiW^f ancient records These monographs that of the 
younger General de Bochsmbeau, and that of the present owner of the 
Chilean are In the libraiy of the HIstorloal Society of Pennsylvania, 
wbleh already has on its shelves the M$moin of the Count de Rochsmbesn, 
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(ht (omiiuiiili r iirdu rrciuli VIImmI Iro )p<i in the Wai or Aiticiicrii In 
(le|>OD(](.iicc and Ihe arcbcoloi^inil wiUiDKBof ihc prLMnl owuoi an in llie 
library of llii Aiuinr'i.n Philoanplnral Sorirl) I vLiyaiio tbit tbe 
pr«iiLnt ownora of tin ClalLaii will In f,liil to know Ibal Iho nniue of 
Kocliaiiibfau is sllll b irne In hon >r iiid alToclion in tliiB ciinntiy The 
oftiLiil pajicra of Roi hamliLiu as L niiiiiaiider of Ibe French Vimy in Ihis 
coiinliy hive viiy propcily been oblilned by the Oovernraent of tin 
United Slalcs and nri now safely dtposilcd in Wa«Iii iglon whin no 
doubt they will bo lualc aicissihU to btudents of Vmcnean h at >ry 
Ilia piivitL p ipersarealill presi rvi 1 in Ihefiiiiily ( lialiaii wliere ho lived 
and dUd and it would be very interesting if his lorresp indi me wiih thoao 
be left llicre duiing hia scivice in tins coiiitr^ onid be nude puhlii fui 
we should hnvofrom a man o( large txpi riinu.his ludgmeutau I opinions 
of the Aine lein patriots and el itesnien and soldit is with whom lu was In 
daily ro iiiuiinic iti in an I wo should kii w h >w this o| I Freni h n ihle 
man and siillior wis tinprcssel by the country and the people llis 
priniid Memotrt aie very favortbie in every thing be siys of the c mntiy 
and of Its people but they loil in generaliiHs after llie ftshlonuf lheda> 
No doubt they give rather his general iiupnsslons as ho tiansiiiilte I Ihtm 
by word of mouth toaliteiniy man who reilly edited Ihiiu to suit hIs 
own views of how biognpliy ought to be written thin with any fldclily 
to tlio plain speech of the old eoldioi wh >so eTpeiienees in a long life 
must have been so wide and so varied No doubt t >n aftei tin mugh 
usage of the rrencli Revi luuon with actual imprisonment and the threat 
of the guillotine be looked back on Ins stay in Ainerii i it the head of a 
well disriplincd and well equipped fircoofnld s ddiers surrounded by 
offlceis who represinted tlie flower of the French arisioiraey in lis last 
estate os a period of gieat expectiti ms mire than roilirod by the pm 
perlty of the infant Uepublic In gioat contrast to the violent < liangoa in 
France the sad days of the declining mouareliy its violent overthrow 
the stormy days of tbe French Revolotion ns excesses, and the strong 
measures by winch Napoleon Fcostahlished the heavy hand of military 
[Miwer In Franco and over Euiope and the hrilliant years of his empire 
after Its first pioclamation When the eldi r Roohanibeau died Napoleon 
wae at the very xenlih of bis power and when the younger Kui lioniheau 
fell at Leipofc Napoleon s star was siiIl in the ascendant It would be 
most gratll} Ing to learn w hether their private currespondenoe and family 
and other papers are still preserved, and to have them prmled il not In 
full at least at suffloiont length to give to the growing army of American 
histoncal studenU a better knowledge of tbe Rochambeaus as they lived 
and thought and of their nplniont of the men of the new Country to 
wboee ftiture greatnese they hod contributed so largely That they came 
of old hlstorio and military stock tracing its home bock to Celtic days, 
end their family to ancestral Onisaders, mode them all the more htlpftil 
for the Republic of the New World 
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Slaved Afeetinj, November 3,1994 

President, Mr Fbalxy, in the Chair 

Correspondence was submitted as follows 
A circul ir from the Kxecntiire Committee in honor of Prof 
Guido Cora, Turin Italy, requesting oontributions for his 
twenty fifth anniversary 

The following societies were reported as having been placed 
on the list to receive the Society s Proceedings Societe Fran 
^aise de Pliysique, Hedaotion de la Melusme Pans, Frmee 
Societl Tosesna di Seienze Naturali II Nuovo Limento Pit*, 
Italy , American Academy of Medicine, Easton, Pa Amen 
can Archoralogical and Asiatic Association, Nevada la , 
Iowa Masonic Library, Cedar Rapids, In Field Columbian 
Museum, Chicago, 111 , University of Wisconsin Madison, 
WiB , Uistoncal Society of Southern California, Los Angeles, 
Gal , California Ilistonosl Sooiety San Franeisoo, Cal , 
Associaeion de Ingeneiros y Arqniteotos de Mi'xieo, Mexico, 
Observatorio Meteorologioo Central, X ilapa, Mexico 
Aciessions to the Library were rejxtrted from the Govern 
ment Geologist, Adelaide Australia, Coagr6sInternationaux, 
Motcow, Ruana, Fiiu>ka Litteratur Sallskapet, Ilelsingfors, 
Finland, R SocietatisScientiarum, Uphal, Sweden , R Acad 
4mie lies Sciences, Amsterdam, Netherlands, Mittelsehweizer 
isoheGeographisoli KommerzielleGesellsohaft, Aaraa,Switzer 
land, Soeidti$ Fribourgeoise des Sciences Naturelles, i ribourg, 
Switzerland K K Militar Geographisches Institut, 7ienna, 
Austria, Centralbureau der Internationale Erdmessung, K P 
Geodatische Institut, Berlin, Prussia, Naturforsohende Gesell 
Bohaft, Emden, Prussia, Senokenbergisohe Naturforsohende 
Gesellsohall, Frankfurt am Main, Germany, N sturhistonsohe 
Gesellsohaft, Nnrnberg, Bavaria, Yerein fur Yaterlandisohe 
Naturkunde in Wurtemberg, Stuttgart, Ministdre des Travaux 
Publics, Pans, Franoe, Cobdeu Club, London, England, 
Islenzka Fornleif af jelaga, Reykjavik, Agricultural Experi¬ 
ment Station, Burlington, Yt , Sooiety of Natural History, 
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Boston, MahS , N II Colony Ilistorical Society, New Haven, 
Conn , Society of Natui il Sciencov, Buffalo, N Y , Gcologi 
oal Survey of Pennsylvania, Dr Buslirod W Times, Mc«8r> 
D S Lyman, MacC ilia & Company, Plnl idelphu, Commi8s.io 
Geographioa e Geologica, San Paulo, Brazil 

The following dcoeaso of mifnlicre was innounced 

Prof r A Froude, London England, October 20, 1894, 
•et 77 

Col Garrick Mallery, Jr Washington, D C, October 25, 
1894, Bt 03 

Dr William Goodoll, Philadelphia, October 27 1804, et b5 

On motion the President was authorized to appoint at his 
leisure a suitable person to pieparo the obituary uolice o( Dr 
Goodell 

The oonsidcratiua of the amendments to the Laws, post 
poned from the last meeting, cimo up as the stated business of 
the Society 

On motion, the consideration of the |>ending amend morita 
was resumed 

Dr Greene moved that the further consideration of Articles 
1-5 inclusive, Chapter I, be indeffnitely postponed, which 
motion was carried, ayes Id, nays 7 

Sections 6 and 7, Chapter I, were put to a vote and earned 
as follows 

SKCTinif 0 Such members u reside within Mirrjr miies of Ihe hsll oC 
the Society and such other members as desire to rule at the mettings and 
elections shall pay an admission fee of ten dollars, and annually there 
after on the first Friday of January a <»ntnbulion of five dollars The 
payment of ens hundred doUare at one lime by a member not in arrears, 
shall exempt him from all future annual payments 

SociiOH 7 Memben tied residing within thirty miles of the hall 
shall looe Ihe right of membership unless they subscribe the Laasand 
pay ihoir admission fee within one year after their election Any mem 
her liable to an annual conlnbution who shall neglect or refuse to pay 
the same for the term of two yean ohall be notified by the Treasurer in 
writing, on or before the second Friday in Jauaary after such default, 
that Ills righti os a momlier aie suspended and In cose tho sold arrears, 
together with the contribution due on the fint Friday In January after 
■uoh notice shall not be paid to the Treasurer on or before the said laiU 
named day, the membenhlp of soch daOtnlilng member shall be furfhited. 
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liiH name atilckou from the roll and rcpoitod to iJiL Society by the Trtai 

On motion, Section ■), Chapter II, of the amendments was 
indednitely postponed 

The amendments to Chapter VIII as to the Library and 
tlie Libranan were rofcirod to the Library Committee 

Cliapter IX, Section i, was amended and cairied as follows 

Si moN 8 lieenty qualifled volen picscnt at any atated or spi cial 
meeting sliull bo a quotum and be c >m|Mleat to elect mciiibors disi)o<<t> 
of pro|ierty a|iprfpiiute money and awird prcmiiimB but no pio|ieriy 
aball be alli nulcd or encumbered except by tlic vttoof iliiit foiirths of 
ihL qualifled vnli la present and given at two auccLksive slated incLtings 
For the traiisutiun of the ordinary business the ruuption and iLfcrcnci 
of communications on liUrarj scieiitiflc orothirsubiLcis ibt uituiliers 
present, shall be dieimd coiniKtent to act and. In tin absence of quali 
fled vulers shall f irin t quorum 

Cliapter VII, Section 7, was amended and earned as fol 
lows 

SECTION 7 I he President and Senior Secretary of the Society shall be 
M offlfto the President and Clerk at llieir metlings and leten of tlieir 
number shall lie a quotum 

It was ordered tliat consideration of the above amendments 
be made the stated business of the ensuing meeting, copies of 
the amended regulations to be sent to the members with the 
meeting notices, with notice that the same will then come up 
for final adoption 

Mr Benjamin Smith Lyman read a paper on “Some Coal 
Measure Sections near Peytona, West Virginia ” 

Prof Barker presented a paper entitled “ The Atomic Mass 
of Tungsten,” by Prof fdgar F Smith and E D Deal, also 
one on “ The Atomic Mass of Tungsten,” by Prof Edgar F 
Smith and Mary E Pennington 

Dr Alfred 0 Stokes presented (through the Secretaries) a 
paper entitled, “ Notices of Presumably Undesonbed Infu- 
Bona ” 

On motion of Dr Greene, it was 

lUtolMd, K CommlltM of threa ba appointed to consider the expediency 
of providing s light collation alter each elated meeting of the Society, or 
et elated intervale, In the Society's rooms, end that the Committee bo 
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given power to act provide 1 no eipen% be incurred bj tbe Society by 
each action 

And the Society was adjourned by the PreBideiit 


Slated Meelin j, November 16, 1694 

President, Mr Fralky, in the Chair 

Correspondence was submitted as follows 
An invitation from the (Tesollsohaft fur Antliropologie, 
Ethnologie und Urgeschichu., Berlin, Prussia to attend the 
twenty hith anni vers try of its foiiodatiou, November 17, 
1594 

Letters of envoy were received from the lloyal Actdemy of 
Sciences, Amsterdam, Netherlands, K Guologi«cIie Laiidesm 
stall und Oergakadernic, Berlin, Prussia, U InstituI > di Studi 
Supenon, binnae, Itslia, Museum d liistoiro Natiirelle, 
Ministdre dos Tiavaux Publics, Ptris, branee, Agricultural 
Ex[>eriment Stations, Burlington, Vt, Amherst, Mass, BuBfalo, 
N Y, Ithaca, N Y, College Park, Md, Italeigh, N C, 
Knoxville, Teon, Agrioultural College, Miss, Manhattan, 
Kans, Brookings, S Dak 

Letters of acknowledgment were received from the Uni 
veraetets Bibliotheket, Christiania, Norway (144), K Norwe 
gian Society of Sciences, Throndbjem (144) , K Zoologisch- 
Botanisoh Qenootsohap, The Ilague, llollaad (144), Uoyal 
Zoological Society (144), Boyal Academy of Sciences, Amster¬ 
dam, Netherlands (140-142, and Trans, xvii, 8, viu, 1), 
Musde Tuyler, Ilarlem, Ilolland (144), Maatsohappij van 
Nederlandsohe Letterkunde, Leiden, Ilolland (144); Antbro- 
pologisohe Gesellschan; (142, 144), K K Geologiache Beiohs 
anstalt (144), Dr Aristides Brezina (142, 144), Prof E Suess, 
Vienna, Austria (142, 144), Verein fur Geographic u Statis- 
tik, Frankfurt am Main, Germany (140-142), Natarwissen- 
Bohartliche Verein des Beg Bez Frankfurt an der Oder, Proasia 
raoo AXBB paiLos soo zmu 148 9 u panmo jak IS, 1S9S 
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(142, 141) Sooietl Africans d Italia, Naple'^, Italy (144), 
Brown Umverhity, Providence, K I (144), Oregon Agncul 
tural College, Corvallis (140, 14';) 

Accessions to the Library were reporteil from thePhysika 
lisoh Teohnischo Reiohsanstalt, Mcrars Friodhndcr & Sohn, 
Berlin, Prussia SchloMsclie GesoHscli ift fur vstcrl indischo 
Gultnr Bieslau, Prusai i, Yogtlandisohe Alterthumsforschende 
Verein, Hohcnleuben, Saxony, Naturwmiensohaltlioho Yerom, 
Reirensburj, Bivaiia, Mirquis de llochainbeau, Yendumo, 
France, Meteorological OlHco, Ijondon, Fngland Dr Simuel 
A Green, Boston, Mass , Dr J C Morns, Mr Frederick 
Prime, Philadelphia, Rev Prof Frank P Manhart, Selins 
grove. Pa , U S Department of Agriculture, Washington, 
D C , Pullman's Palace Car Co, Chicago, III , Lick Observ 
atory, Mt nimilton. Prof Dr L Har^i^rath, Buenos Ayres, 
S A , Agricultural Experiment Stations, Geneva, N Y , 
Charleston, W Ya , ('olumbos, O 

A cabinet photograph of Mr W W JelTens was presented 
by himself 

The President reported that bo had appointed Messrs 
Gieene, Brinton and Phillips as the Committee on Collation 
after Meeting provided for in the resolution of November 2, 
IS*)! 

Owing to the absence of a constitutional quorum, action on 
the proposed amendments to the Laws was postponed until 
the next stated meeting of the Society 

Pending nominations Nos 127d, 1274, 1270-l3Od inclusive 
and new nomination No 1804 were read 

Specimens of the Anaglyph, the latest discovery of Duoos 
Da Ilauron, the French photo scientist, were shown by Mr 
Julius F bachse The subject was disonssed by Dr J. Chrston 
Morns, Prof W II. Greene, Dr D G Bnnton, Dr George H. 
Horn and others 

Dr Bnnton moved that the President be authorized and 
empowered to appoint, at his leisnre, a oommittee of five 
members to devise and report an improvement in the Laws 
respeoting the election of members 



(The President subsequontly appointed Messrs. Biinton, 
Prime, Morehonse, Greene and Gattell) 

Dr. Morris moved to refer the resolution to Council with 
directions to report upon the same at the next meeting of the 
Society. 

Dr. Moms’ motion, being put to a vote, was lost. 

The original motion then being put, was carried. 

And the Society was adjourned by the President 


Slated Meeltug, Deetmber 7, 189/^. 

President, Mr. Fhalbt, in the Cliair. 

Corresondenoe was submitted as follows: 

Letters of envoy ware reecived from the Institut Rlgyption, 
Cairo; Australasian Association for Advancement of Science, 
Adelaide; Royal Society of New South Wales, Sydney, A.us- 
Iralia; Verein fur Sohlef-isohe Insektenkunde, SchTesusehe 
Gesellsobafll filr Vatorlandisebe Cultur, Breslau, Prussia ; 
Vogtlandische AlierthumsforBchende Verein, Uobeuleuben, 
Saxony; M de Nadsillao, Paris, France ; Royal Observatory, 
Greenwich. England; Zoological and Statn-tiosI S'JCieties, 
London, England; Dr. Isaac Roberts, Starfield, Crowbor- 
ougb, Sussex, England; Bureau of Statistics of Labor, Bos¬ 
ton, Mass.; American Academy of Medicine, Easton, Pa., 
Prof. J. P. Lesley, Philadelphia; Committoeon Finance, U. S. 
Senate, U. S. Coast and Geodetic Survey, Washington D C.; 
Agricultural Experiment Stations, Lake City, Fla, New 
Orleans, La., College Station, Tex., Foit Collins, Colo., St. 
Anthony Park, Minn., Tucson, Anz.; Kansas Academy of 
Science, Topeka; Direcoion General de Estadistica, Mexico, 
Mexico. 

Aooenions to the Library were reported fVom the Auatra- 
laMan Association for the Advancement of Science, Adelaide; 
Oovemment Museum, Madras, India; K. P. Akademie der 
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WissoDhchiftcn Berlin Prub'ii'i Naaaaui'jcho Vcrein fui Nitur 
kunle Wiesbaden Prussia Dibliotecu N G di biren/u 
Italu Mirquis de Nadaillac M Leracseur Pain liance 
Meteorological Office London Lngland Dr Isaac Roberts 
StarBeld Criwborougb Susaex buglanl Royal Observat jry 
Capo of (too 1 n ipc Africa II O Peaison Memorial Com 
miltee New York American Academy of Meliciiio Ea ton 
Pa Ml s Eli/abetli II irvey Moriiioa Philalelplna Commit 
tee on Fill nice Wa-hington D C Public Library Cincinnati 
O Dll cc tor of the I It Id Columbian Miseum Chicago Ill 

Direocion General de FstIlistica Mexico Mi \ico Agriculturil 
I xperiment &tUion>* New Haven Conn, Byran Pox, 
Auburn Ala 

Mr Charles A Rutter presented to the Cabinet through 
Dr J C Morns photographs of the Mexican Sacrificial Stone 
and Mexioin Calendar Stone 

Dr Charles S Uolley read an obituary notice of the late 
J jhn M Maisch 

The following deaths were announce! 

Rev James McCosh (Princttin, N J) N ivcmber 16 1894, 
eet 88 

Hon Robert C Winthrop (Bo'^ton Moss), November 16, 
1S94 »t 85 

The following amendments to the Laws laid over from the 
last meeting were considered and be ug pat to a vote were 
carried unanimously, a constitutional quorum being present 
and voting 

Section! e and 10 Chapter I were p it to a vote and earned as fillowa 
Bbotioh e Such meatier! as reside within ihtriy miles of the hall ot 
the Society and such other members as desire to vote at the meetings and 
elections shall pay an admission fee of ten dollars an 1 nnnutlly there 
after on the drat Frl lay of Tanuary a contribution of five dollars The 
payment of otu hundred doUan at one lime by a member not In arrears 
ahall exempt him fnim all future annual paymenU 

SaoTiox to Memberi elect realdlng within thirty milea of the hall 
ahall loae the right of raemborsblp unless they sabsorlbe the Laws and 
pay their admission fee within one year after iheir election Any mem 
her liable to an annual oontributioa who shall neglect or reflise to pay 
the oame (or the term of two ysan shall bo noulled by the Treasurer in 
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'writing, on or bi-forn the icconcl Friday In January after such default, 
that Ilia rights ns a mcinlier an‘ suapendod , and. In caso the aald arrears, 
together with the contrlhiiUon duo on llio flrai Friday In January after 
such notice, shall not be paid In the Treasurer on or liefore the said last- 
named day, the membership uf such defaiiltlng member shall be forleltod. 
his name stricken from the roll, and reported to the Society by the Treas¬ 
urer,” 

Chapter IX, Section B, was amended and curled ns follows 
"Suction 3 '/irentij qiialifleil voters present at any stated or special 
meeting shall be a quorum, and be competent to cloei members, dispose 
of properly, appropriate money, and award piemiums , but no property 
shall bj alleiiated or encumbered, except by the vote of three fourths of 
the qualifled voters present, and given at two successive staled meetings 
For the trunsacllon of the ordinary business, the rcceplinn and reference 
of communlratlons on literary, sciontlHc or other suh)ecls the mciuliers 
present shall lie deemed competent to act, and, in the absence o( qusll- 
fled voters, shall form a quorum " 

Chapter Vfl, Section 7, wasauiondod and carried as follows 
"Skotiov 7 The President and Senior Secretary of (ho Society shall be, 
«« ajfirio, the President and Clerk at their meetings, and sen a of their 
number shall be a quorum " 

On motion the Committee waa dtaohargod 
Tlie following re|)ort was presented from the Committee 
apiwintcd November 16, 1894, to report a new method of 
electing members: 

The Committee appointed by resolution of the Society dated Xovcmhi r 
10, to report desirable alterations In the Dy Liws touching the election of 
members, recommend as follows ■ 

That Sections 3, 8 and 4 of Chapter I of the y,«iws of the Society be 
repealed, and that In tbeir place the following laws bcsubotllutud . 

"3, A Standing Committee on Resident JUemliersblp shall be elected 
by the Society, on the third Friday In January, to consist of six mem¬ 
bers, the term of office of two of whom shall expire each year, and none 
of whom shall be ellglblo for Immediate reelect Inn , llie function of which 
Committee shall be to examine carefully the claims of csrli candidate 
offered fur membership and to which Committee all noinmaliims for mem¬ 
bership shall be sent, signed by at least three members of the Society, 
none of whom shall be members of tbe Committee on Nominations 
"8 That at the meeting of tbe Society previous to that assigmd for the 
election of memben, the Committee on Nominations shall report to the 
Bodely on all nominations which were recelTed by It previous to Its last 
meeting, reporting which candidates received an affirmative vote of at 
least four out of the six memben of tbe Committee, and which candidates 
received less than that number; and tbla report shall be printed and sent, 
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under Real to cacli roudontmeinberof the Society at least one week before 
(he evening of the election prividtd however tl at said Coniniitlee 
before reporting to the Society the namei of any candidates who have 
received less than four affirmative votes shall notify the proposeis o( 
such candidates in order thu their names miy be withdiawii if their 
proposers so desire 

4 N t uin illona for non resi lent membership shall be signed by at 
least thiee nieiiilicrs of the Sicleiy wh i are not of Council and sunt in to 
the Uoard of Offlceis and C raoLil who shall rtLomniend f ir elLLiiun such 
as they deem desiiable and the election of such shall be in the same man 
tier and at the same time as above speiiflid for rtsidunt meuibcrs 

Vnd to add to been n 0 of Cliaptcr I these words 
And an} cindidate shill be deemed duly chosen win shall have 
rLCciVLd lu his favor a majority of the votes cast 

B G BniNTON Chairman 
Frrdrrick Primr 
Otohoe R Morrhudse 
W C CSTTRII. 

WlLLIAH n GrRLNB 

The same was ordered to be made the speoial order of busi¬ 
ness for the next meeting notice thereof to be sent to the mem 
bent 

The Committee on Dr Cooes Paper reported favorably on 
Its publication and was discharged 

1 he Committee on Collation rejxirted, and was indednitelj 
continued 

Pending nominations Nos 1278, 1274, 1270-1303 (inclu 
Bive) were read, new nomination 1304 was read, and the 
Society was adjourned by the President 


Stated Meeting, December tl, 189^ 

President, Mr Fralit, id the Chair 

Oorrespondenoe was submitted as follows 
A oironlar letter was reoeired from the B Aooademia di 
Soiense Letters ad Arti, Modena, Italy, aoDOunoing the pnees 
which have been awarded during 1808-94. Also one from 
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the same Society announcing the death of its Secretary, Cuv 
Aw Pietro Bortulotti 

letters of acknowledgment were received from the Poyal 
Society of Northern Antiquities Coptnliagcn Denmark (144), 
Colonial Museum, Haarlem lIoIland(144) 1 rieschOenuutschap, 
Leeuwardon, Netherlands (144), i)rs Friulrioh S Kraiiss 
(142,144) Inc Inch Muller, Vienni Austria (142 144 14)) 
Naturforschende Gesellhcliaft des Ostcrhndes, Altenbirg Ger 
many (142 141) Naturforaefaende Gosellschart Bamberg, 

Bavaria (112, 144) K Bibliotliek (111) Bedaetion der 
Nalurvau'ien'tchaftliclie Wxh,ens,rhnjt Berlin, Prussia (142, 
144), Naturwisaenschaftliche Vcrein Bremen Germany 
(14)) K Jjeopoldina Carolina Academieder Dentsdion Nitur 
forseber, Halle a S, Prussia (141) Dr ITturi de Siussurt, 
Geneva, bwit/orlarid (144), B Aovilemia dei L ncu R 
Comitato Geologioo d Italia, Rome, Italy (144), biucto 
Linntcnnc, Bordeaux, France (144) Faculty des Sciences, 
Marseilles, hranee (145) Bureaudca Lingiiudcs (142) Kedao 
lion Coamot (145), Mr A Des Cloi/caux (ls4), Prits A 
Daubreo (144), L Masoart (14u) Marquis do Nadiillao Pans, 
France (14 j), Mr Samuel Timmins Arley, Coventry, Itng 
(145), University Library, Cambridge, Rng (146) Royal 
Society, British Association, Zoological Society, R Meteoio 
logical Society, R Institution of Great Britain R A«tronomi 
cal Society R Statistical Society, Linnean Society, VicDria 
Institute, Mr Archibald Geikie, London, Lng (145), Dr 
Isaac Roberta, Starfleld, Crowborough, Sussex, Lug (146), 
Bo^al Society of Edinburgh, Prof James Geikie, Edinburgh, 
Scotland (14?), Lord Kelvin, Glasgow, Scotland (145), Royal 
Dublin Smiety, Dublin, Ireland (14?), Nova Scotian Institute 
of Science, Halifax (138) American Antiquanan Society, 
Worcester, Mass (l4o). Brown University, Providence, R 1 

(144) , Society Natural Sciences, Buffalo, N Y (144), Geo 
logical Society of America, Rochester, N Y (185, 140), 
Messrs Robert P Field, William W Jefferis, Philadelphia 

(145) , Mr E T im Tburo, Georgetown, BnUsb Guiana (L42, 
144) 
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AccosHions to the Library were reported from the R 
MiniPtcro della Instruzione Pablica, Padova, Ttalii, R Ao 
oademia di Soion/e, Lottere cd Arti, Modena, Italy, Souctl 
Rcilc, Naples, Italy , R Ltituto Veneto di Scienze Lotttrc ed 
Aril Venipe, Italy, Marqms de Nadailkc, Pai s, France, 
Yorkshire Geological and Polytechnic Society, Halifax, Eng , 
Victoria Institute, London, Eng , RadolilTe Observatory, 
Oxford Eng , John Hopkins University, Baltimore, Md 
Buieaii of Ethnology, United States Geological Survey of the 
Rocky Mountain Region, Washington, D C , Secretaria di 
Fomento Mexico, Mexico 

The following death was announced 
Prof Paul Albrecht, Hamburg, Germanv 
Mr Rosengarten read a paper entitled “The Chateau de 
Roohambeau ” 

Publication Committee reported that it had ordered the 
publication of Dr Cope’s paper for the Tramaclxona 

Pending nominations Nos 1278, 1274, 1276-1303 (inclu 
sive) and new nomination No 1804 were read 
Owing to the absence of the quorum required by the Laws 
of the Society, the report of the B'lnance Committee was not 
acted upon, tlie appropriations were not pafsed, and candidates 
for membership were not balloted for 

And the Society was adjourned by the President 



INDEX TO VOL XXXIIl 


I9U Jai wry 5 


>el ruary Id 
March I 
Mwb le 
April 
April >0 
May 4 


Slated Mulvngt Held 


141 


15^ 

ido 


1104 May IH 

Hi I to ibcr 7 
S 11 lar 1 
OctojorS 
O t ti.rll 


ho c Icr- 
No t.inht.r 16 
IH obor 7 
r« », »bot21 


Neu Mmbtri Eleeled 


No 2H7 Henry A D ipoot 
2394. BIr Uenry neaeLiner 
Ain Uemw m B lellen 
23S0 J lUui I Hw-hac 


February je 1894 

Wllmligton IHl 
Lon I n Fig 
Uln-aht Nrtborlao li 
IblUtlelphla 


Ceoige do BenneylUe kelm 
Chariea M Cievon 
Dlooyi Bt ler 
Oaw 1 SoldonBUckor 
John Leybntn 
WiUbun Triwbridgn 
Oooige W Chlldi 
Homy 8 Oebom 
Cay Daralano Hoonl 
& Brawn Seqnant 
BlrP CiinlimiOwen 
Hon WaiUngton Townwnd 
WulUmV KoaUng 
Bobeitpetar 


Deoeate oj Member* 


a 

14S 

144 


IIP 

14P 


IW 


«7j 


Loidrolerllgo 

Bnigrah Bay 

Uelnrioh Ilelmh Itr 

WnUam Dwigbt Whitney 

W llbimT Barnar I 

RearAliiilralMward Y Macauley 

Ollier Wan UU Uolmea 

J A Fr nde 

Garrick Mallory Jr 

WUllamOoodaU 

JameaHiOoah 

BobeetC Wlttbrop 

FaulAlbflicht 


OftifiMrir NoUm* Ordered 
Onoign Aa BannaylUa Kelm by DanM Q Brtnton 
Omrald Baldenatlcker by H V Hllpreobt 
William V Keatlag by Dr Rnaohanbotger 

Bear Admiral Bdwaid Y lUoanlay by Penllbr Framr 387 

PROO AMBB PBILM BOO ZXXin 146 S Y FBINTBD JAB 99 , 1898 


siiisissauas ;=== ss-sss-issl 



374 


Obituary Jfotus ]i»ad Page 

TIoraHM CIoeinHinb} Freder k Prtna IfO 177 

( uirgt. do Bo tnll Ke m I y Da lol O Brlnton lJi7 isr 

John M llaMLli I y Charles B Dollsy M U2 


Aeeeptanes iff Mmhtrthxp 
Henry A Dupoi t Wltmloftton Del 
S r Uei ry U isGmer Lonlun E 


WnUen Oommunieattimi 

Baohic R Mbadb 

On tl 0 Socrot ol the Bn ti la i MtnomonU 142 1®9 

The Djn uiloior n xlnf, 1 9 1K7 

Baihd Henry Oabbt 

Vavelall n Tl o Dominating Need of Han an I the Keynote of Bocla 
Sclei (A IM MO 


Brinton D O 

Nagiulinn A Ulu ly In Native American rdk lore an 1 lUitory 4 II 

Brown Amos Praslbb 

A rompamtlte Mily o( the Chemical Behavior of Psrlle and Mar 
caelie So 2IB 


CBAMRBRLaiN A T 

On Bota leal Namea In the I a gnago ol the Kooten ly Indlani of 
Urltlah Cul imlia 


COPE E D 

On the tuhea ofRlo Grande doSil 4 84 

Ol the 'ttrurture of the Sk ill 11 the Pleeloeaurlaii UepUlla and on Two Noe 
Bpeelea fr m the Upper Ciuaceoai 109 113 

On the! lugaoriheOphldla 217 234 

On the Taxonomy of the Ophldla 

Fbazeb Pfreipor 

IT rea New Hethodi Ibr the Detection of Forgery SSI 313 

Hubbard Jesse W 

The YolkNuolenaln Cimatogarteraggregatua Olbhoni 74 


Lthan Benjamin Smith 

Age Of the Newark BrawnMooa 8 10 

Map of toe New Red MawJemy 160 

Correotlon of a Btotement made by Dr Fraaer In Froceeillngi No 148 
Borne New Bed UorUooa. 193 218 

Some Coal Heanre SecUoiu 


Mobrib J 0 

On ToberoabMii In Animals 
On the Ethloi of Bolcmon 
Pbenikoton and Smith 
The Atomic Mom of TnnErtsn 


Feytooa W Va 


SS SiiiS s g sgg g s I 3 :g 1(^3 



375 


Robkho tBTPjr Tosej h G 
llefbAt 111 1 Rool m ea 
Rotitbock J T 

Tie I resent C II oie ]> I 


W Ml m 

111 m 

tlLP ii>lva iloresls IM 


Not 0 11 0 ) aol KJ of Vt,rl hair s T cli1> Arl nnj t n t W I jl TO 

Smitu ard Dui 

TheAlo lo Ma sof Ti jr-lei 37 x Vt 

BroKifl Alfritd C 

^oll(>CT of Pr s 1> tj de rlbcd Inf r» ass H Sf 1 

Wkiokt Db 

A n wtcrlol g I S d; of tho IVat Nprrflhladila 119 

Oral Oomtnu ueationM 

COPB F D 

O I rr||[> n F nl tloo 1*9 

Sum PI ■ f t e Anatomy tho ib d a 10 

1 Kefe r ce t t Rerle v 11 U o Ar Mt f r A tl r is logte Bmu 

Ml cib 1333) 17 ea 

Fra7icr PBnaiFOB 

Be naiki o M I vman s Paper ■'IS IT 

0 blsoan r rklaAlauu York La as ra I ( nle land Co tie* ^0 

Pbimb Fbbdebkk 

On the (loM KaHlom of So ilb Africa B1 


Mueettanaoiti 


Amendments to II p I aws of tbo Si. riety Slatomci t of L I 
Consldeiel 


Appleton W n pro o te I in tbe 1 bair 1 

Baird Henry Carey Utter CTum presenting o bebalt of the oontr b tors a portrait 

of Ueoege Or I ’ll# 

Boanlof OflUena 1 Co UI Frooaadln{,ssibDlttod 140 

Borovko N Odessa R sala 1 tter In reBrenoeloan laternstlonal Lt ignage (f> 

BortolottI ( ay Arr Pietro leath of B 0 371 

Childs Qeoige W the Irasldeiit reqaestad to prepare a noU In leAronoe to tbedeath 


of 

Oaomltteas btanllng 

On Publlcatl i—Report on paper by Dr Wrlgbt 

C rdered Ur Oo| e i paper to be pabllshed in 
On nnanoe—Report presented 

On Klohans f egsey—Report and lecolatlon presented 

On the Hammlal Dltu er 

OnMembeisblp 

OnOoUatlon 

To CtanMer the Stale of Ibe Bodety etc Beport 
To Baamlne and Report upon a Paper by X D Cope 
To rumlne and Report upon a Paper by Or Wright 
ObogNi Initrnatkiaal dee Amedoanlstce delegatee appointed to 


MB 

lU 

MS 


4 B 


270 


gg 

SftiSiSig 



376 



Dr Morri« J# 

Dr ( rouio U) I rovl lo a collation alter the inietli g» i f the Boolcty S6I M 

Dr Morris a vote of than kv to the loiioi<t (f Iht ] ortmit of Ginitte Ord h 
Mr 1 net U piiilixuetht tk.ctiouormamlietBantlluiitrtku1ariiu.otlng 21 

Muoiil ( av Dainlano a ihort acunint < f 1( 

NelerUn laoho MaitKbtpplJ ter bttorleriik tan NIJverblul Uarlem (irLularoflkr 
lut, a pnre lor IHJ4 

Newberry J ha Stro ig tun I fir the t tlonmeut ol Drlglial ScItnUBo Reieanb 

(IitularliivlUUkC utribitloiaio II 

Nomlnallnntreaa I 111 lit I t 1 7 161 16 j 6 261 ^ .*0 rt) t1 

Nnalnatluaadtrtmd 11 

N iraliullin withdrawn II 

H i11 ngr >l hltal a < lely nl A ivtralnitia Htduc) i Irrular .( 

Pttcr Ben D lelltrlroin aiinmincliiR tbi diatb rf bln father ^ 

Ihot gnphareoalved-Mr R Mtode Bathe 
Mr IhomaaM Cleemiiin 

Prof Oawdll StldeoiUckor II 

liTf J P Ledty II 

Irof JuMiii \Viiii)r H 

Plot lohn Tyndall II 

Harqali de ha lallloo II 

Hn Helen Abbott Michael 

Dr Oe iige S Morehouie II 

Mr WlllUm V McKean 11 

Hr Robert Pottenon II 


Mr Jamei W Dana Honorarv SetTetary of the Yorhihlre aeologlcal and Poly 


technic Booleiy Halllhz Bog 269 

Mr II A HUl 267 

Portrait received-<iaonia Ord 266 

Publlo pooling of nomei in the Boidety • nail dloonioed 379 

R Aeoademla delle Bolenn Tniln Italy etnmlar annoondiig the death of Hi Fieal 

dent Pr Comm Michele lAMwna 997 

B Aeoademla dl Bolenn lAttore ed Artl Modena Italy drcnlai letter annoanolnB 

the awarding of prim I7D 8~1 

AunoundiigthedoathofltiBooraUry lav Avo PietroRorloloUl 370 371 

Bapom—aeontariei on paper by A F Cbambtrialn 149 









377 


KcKlatlcmh—Hr D ( Drint >n In tpI nncalilhi. prvsonoe r profii-.lnnal nporlen 
at tht UKular loeetliigK if tlie'^ i Utt 111 

Apimliilln^Ktn HutarttV lloi;tni li.li.i,ial ( that ingr h liilcinBliuiialLiliiiOiIeii 

Mr J S(.r),Lani I riti t\Illi n-lLniiit f^n liilillc <liiiiit.rtol>t glvin lion l-rctli-riLk 

rrale> nii Ibi iiiiu Hah itiiiiH i \ f IiIh 1 Irth Ifll 


tallmu (un(.\n 

Kojal liutlliiiKHi ufi nnt Diltulo I roB|ii tii« I Ibc ml in. an I objccla nf 
Ro>al Such t} < r\eu SuiithWnla i ir iiltri i rLfLicim lojrliM 
^aclm. Julius 1 piLScnti: I to Ihu ( hair 

^uU de (KOhroi biL do louliUK. iliuilariui fa icct a decimal liMiU 






LIST OF SURVIVING MEMBERS 

OF THP 

American Philosophical Society, 

HELD AT PHILADELPHIA 


PROMOTING USEFUL KNOWLEDGE. 


CUirrected to January 4, 1895, 

BT 


ECBllTE.'S- I’TIIIjIjIFS, O’b., 
i Ssoretai? of Uie kcletj 




gilgiigiliiiigiiiiii 


Lial of aarnmn j Membera of the American Philoa)phical Sonely 
held at Philadelphia for Piomottng Uaeful Knowledge 


TUo addre<iBea hero given bo br as known arc at tho present time Cor 
rectlons of this list are rospectfhlly solicited 
A name printed In titltet indicates that tho Hociety is uncortain as tc 
whether such member is still living and desires in formation on the subject 
Tho Society will be happy to receive photograph* (cabinet size preferred; 
of such of Its memben as ha\e not already sent 


ISST Abbs Cuveland 


ABBOTT CHABln C 
ABBOT BsifaYL 
jcKEBMAH RuHABD 
AmAMD Hnrar W 
Adam Loubh 
ASAMB U B 

Adam«m fee John O 


AdABia Fubabbth 
AUMM BobbbtH 
Aiibv Jobi Abaph 
Amb OmablbO 
AHIBSSOV asOBOBB 
AHaBLL, JAU B 
AnttS* ndro do 
APPinov WiluamHydb 
AB ovu, DtntB or 

ABMBTBOIIO WM QfOBOB 
ASHHOBBT BMBABDL 


DaU g 
July 


Dec 

April 


July 

Deo 

May 

July 

A|ril 

Oct 

May 

Sept 

Jan y 

Feby 

Ool 


Way 


r yiaiwn Praeot Addrao 

21 1S71 Army RcatbirBurtAu 
Wajihli Rton D C 

50 1880 Bristol Ps 

W lBff» Kbw York city N Y 
31 1876 Btoekholm Baelen 
17 1871 OsIbTd England 

17 18M Bennee France 
31 1888 Baltlmori Md 
U 18H 

16 18 6 Cambiidgc Maas 
U 1869 

S 1878 Ardmore Fa 
•H) 1878 New York N Y 

51 1881 Boston Han. 

19 1888 WeM Point N Y 

18 18B9 Ann Arbor MIcb 

17 IMO BvatotAyrtt 8 A 

19 1891 awartbniore Pa 
31 ins, Dondoo Fngland 

17 1871, Nowcaatlooii Tyne England 
18, 1884 Fblladalphla 

18 1884 






PMl 1 1|>hli 


BAms R Meaoi 
Balup rn «AB Huasom 
BaI llENKV CaICT 
Uaibu Hen y M 
Bakvb Wi lAua 
Ba Ita EHT S 
BaRHBK KUWIN ATLEB 
Bah ena Mabtako 
BaBKER t PORor F 
Bahke ^V|IA >< 

Bartu.it W II I 

BE I VLPXAMUE U AIAI 
BJUJ. IdBET 1 B\0 V PR 
Bi Lo I HAT 

6 B Her y 
B I X AkKXARDA 
H DDU A1 T lUB 
BimiP C AU YA AlIH 
BIIOLP 0 AlU 
B IINU Jo IR8 
B AIR AM lEY A 
BLAIH rBORAEh 
B AEP WiUIAVPH PPl 
BiAstuE William 
Blodopt Lurtr 
B HT iMUK Otto 
BoNIEIII w a a 
B0\ » Mai m II 
Brackett Cybus Fuqo 
Brahneb John C 
BBBXniA ARIHTIDBB 
Bbirtor Damixl Q 
BRUm R JUHR JI 
Bbtiton J Blodcftt 

Broou Wiluam KErru 

Bbown Abih babwih 

Bbueb OEgBaE I 
Bui LOCK CBABLB 
Burbbji Robebt W 
Bubk JBBBY 
Butlbb William 


3 


naif qf FI 
Ji y IH 1 IW 4 
F by 1H77 
I y J ]Sf9 
Jan y IR ISRt 
May 1 INST 
M V 11 IWI 
Apr I I ISHI 
Ktl > 2 1*77 

A| m IB IB 1 
Airll IH mi 
Airl 1« ISSO 


A|rU 

Be 


I ly I IRHJ 
J y 2 !*«■> 
AirU I 11 
Tel y 1 IBH 
K I y 17 ia*S 
Deo 21 1H1H 
O t 11 lIWO 


Fob y IW7 
F by 11 1H»7 
May 17 1889 
Ja y 19 Dire 
Oct 21 1170 
ret 1 1B7 

Ai ril 19 18 2 
la y 17 isr 
O t 10 1Hf» 
J y 17 1840 
Foby 2 11(77 
May 21 1886 
May 21 IRtW 
Airtl le 1MJ 
Feby 19 J8lfl 
Oci 17 18 8 
May JI 1888 
April ia> 1F79 
Ja y D IBbfi 
Oct IS im 
Jony 17 1882 
Jony 18 I8S1 
AprU U 1881 


\o kcFH N Y 
> 11 leli I la 
] II Tnia ] 

W mCl ter lo. 
Mexlr 

II Bad III la 


Yonk I* N Y 
Btrll Cer a > 

W iTl 1 Eton 
1 llodelilla 
Nnr I ttl pro r gbi d 
Su r > > I, L d 
Ph la 1 I) 11 


Wa 1 kt PC 
Ifal t1 Ip) la 

Nc Y II T to n 
Ph I I Ipl la. 

Lelp Ig GernoD} 

P) llodolpl la 
('oopeiib rg Pi 
Pri ocUn N J 
Btaoforl UDlTTiRltr Cal 
Vie a Awlrla 
Phllad IpblA, 


Baltlnore Ud 
rhiladolph a 
No T Ilayen Co i 
Pblladelpl la 
Heidelberg Germany 

Wert Cberter Pa 


CAKPBBU JOBB I TLB 
Camby William Maruatt 
Oanmuxabo Tommaro 
Capellimi Giotahhi 
cabll j r 

CaBBILLO CBEBOBHaO 

Cabboh Uamptom L 
Oamatt Albxamdbb Johbbom 
CAB ma Samdxl Jb 


o 

jnlr 18 ism eraYlbnlavme lid 
Oa 18 1MB WUmlngtoi DU 
Got 18 1888 Mearina Italy 
A| rU 18 1878 Bologna Italy 
Oot U UTS FleoBntTllle Pa 
Deo IT 1888 Merida Yueoun 
AprU U 1880 

OW 18 ur* 

Deo U US7 


FbUodeli bla 






4 


A ine 

aiil Oattkii I McKkf'i 

1079 Catfill WiimaVC 

IJM C’UA’FC* IlrSHlf Mabtvn 

1*83 Chandiu C F 

1778 Chaiban Kc<(nYC 

A131 CHAHKNLIYC Mir niACIHTIIDa 

21jS Hark (.LAurNCKlI 

1717 Clahkf IuchayL 

1983 ( IAYP I K !• w 

18 r CLourALx iia A 
1990 roUBM J 8niH 
1 o Copr Ldwa id 1) 
lJb7 (rnPE IIanby 

IM r X J U 

1B73 ruTt llKIKY B 

3 07 ( AMP ( iiAKiro II 

IRST Obamr liirXAiiF 

2100 Ohjikpr Wiliiam 

217 Cl I z Fi-HMlMDO (of 0 UtomRlll) 

IIU Curb IM Johm 


Dale qf Heal » 
Miy 18 less 
Tan y 20 1871 
Air I 16 1880 
Airll If 187 
April 11 18- 
11 a 17 188 
May 17 1880 
Jany 17 1871 
Jany 19 188.1 
(Xt 18 IH 9 
Jany 18 1881 
lany n ivc 
Jany 18 18 b 
Doc 17 1886 
8 Ft 2) 1876 
Alril 18 1870 
O t “I 18-0 
P o If 16 
Fcl y 1877 
May 21 1866 
P p aO 1889 
April 18 1801 


1667 PAloarA 7 M 

a'U Daly (rableoP 

18jI Dana JamvoD 

1800 liANMiPTLo G JonuN 

ldl6 PAlBRtr A 

1811 DAVKNPlHf OAMICL 

16a7 Davidbom (ilokUK 

1923 nAHKIKM BiLIIAKB 

1468 DAW80H JOUH \V 

2121 Dccaiad Joan dc Duz dm la 

^2208 DIRTUIC 1 RABCia X 
2013 DlLXK» SAMI EL 
2208 Dixoir Bammi G 
2108 noLLKY (llABI n B 
2089 DoMHrB Orro 
1948 Dcoimu 0 L 
1830 DQUOLAaR JAMm Jr 
19M Drapeb Damiil 
1787 DROWN TliailA8H 
1918 Du Bon lAprERZiM 
1878 Dupi EY CHAELBi Benjamin 
2008 Duncan lAion 
1678. Dunhiho acoBOE F 
1727 Dupont Fdouand 
tin DdFont Urnbi a 

mo. DUBUY, VlOIOB 
1670 Dotioh CLAaENOl E 


X) 

0<-t IJ ISff 
May 19 1891 
July 21 l«ol 
A| ril 21 IB b 
J ily 17 18f0 
Oot 20 18 6 
Jany IJ lRf6 

Oct 18 1880 

April 18 1812 

Deo 17 1886 
Pco 16 18)2 
April 18 ll«4 
Pcc If 1802 
Deo f 1886 
May 21 ISST 
Oct 21 1881 
April S 12177 
Oct 1 1880 

July 16 1879 
Ooi n 1880 
Jany 17 I87o 
tcby 19 1886 
Jany 16 1867 
April 1878, 
Feby If 1804 
May SI 1886, 
Jany 2D 1871 


JVc«Oi2 AdrlrfM 
GarrlHon on TTudaun N ' 
Phllalelpbla 


bcwl rlt N Y 
PI llalUfhia 
I irii Franct. 
Philal Iphia 
bLW rlt N 1 
Afcnn Uhl 
I irla 1 ranut 
Ihllal l|hla 


Betblehom Pa 
Tun 1 111!) 
lA uhlnRi u D ( 


PrlPon I a 

II lUklil U 

III a i N \ 
lArndni Fnulanl 


Marion Pa 


IhllalLlphIa 
Si-wl rk S 1 
Nowllaien C nn 
6loi.kh>lm Bnrlti 
Paxil 1 ranee 
Adrlai Ic 8 \ ihtrall i 
Ban 1 nmi lico Cal 
Manihiater Fiihlanl 
tiODlnal Canada 

Malrld Spain 
PblUlelphlE 


HoIzIniribtN Finland 
Bethlehem Pa 
Bpu) tin luyyil N V 
New Torn. N Y 
Boeion MaM 
Philadelphia 
Altoona Pa 
n B Nary 
Farmington, Conn 
Bniawla Belginm 
Wlnh-rthur Del 
Parl^ Franco. 
WazhtngtOD D C 


3103 Bantom Moetom W 
1917 BoKraun, Jacob B 


Dm. 

Oot 


17 1086, 
l^ laWA 


Pblladelphls. 







iSiiiiililiiiigiiSiiii liSIgli igg 


5 


Aa u 

1821V Eduy Heyry r 
law FIIOT rHARIER w 
l»l FMVOMB B P 
IttS EVANR JOHIf 


ro Robe rPirrcRWY 
»T Aismt Jr 
PlAUEB Ww HEYKY 

taaao Eiwaro a 

PuRBBi ( F ROE 

Pbaley Freieri k 
1 HALEY JOHPIU C 
Phaser Hnuurnn 
Phibbib Georoe 
I ui IERTOY Ce roe S 
Pdltoy John 
Fdrhew Horace Howabd 
Pci ybb William U 


Datf fBtrtI 1 

Pel » 1177 

Airll I 1871 
Jr y 14 18fU 
Ort ^1 1881 


■S' 

May la 1840 
Airl If im 
jRiy I ISW 
Oct 18 1H7J 
O t If IB 1 
J ly la 141 
Airll ia 148 
Ja y 1) IBl" 
Dec JO 144 
at y 1 IHjn 
Air I 18 1871 
Aim If 1840 
Apr! 17 imo 


C3- 


Uabhett PhiiipC 
QiXa M h 

OATSCHFr ALBERT 4 
OEIEIE ARCHIBALD 
GBIRIL JAYL8 

Oentr F a Jb 
Gibbb Oliffb Woicoir 
Oiu, Theodore Njcholab 
Gilman Dayielo 
OlrilUi J P C OiMivia de 
Oladbiuyf Wm Ewart 
O oouAir C rr ROE I nooi K 
Goode o Br wn 

GOOOFEILUW POWABD 

Go DHIH llAHOID 

GouiD Hen atthorp 

Obat Eurba 

Green Savcai a 

Green Tbahl 

GHEEH Wn LIAK Henbt 

GREENE WILMAMU 

GBEOomio IlHabchbri Antonio 


Allll 21 IRlfl 
Mip -I 148 
Oct 17 14!W 
jRtiy le 1890 
A|rU J1 1471 
Pol y 14 184f 
J ly 21 ISVI 
J lY IJ 1417 
April 21 1478 
J ily ->0 1827 
Oot 21 1891 
Pfeb 17 IHPl 
Oct 18 18(0 
JRO y B> 1871 
May 0 1802 
jRiy 17 IM 
Jany 18 1878 
Ort 20 IBAl 
O (, lb HUB 
April 17 18M 
April U) 1872 


Qbesobt Henry D 

OBHOORT CAIPARHtBf 
OrimaTiU, Una 
Orieooii wh WooDYurr 
GROTB ADOCBTin Badclipfe 
aUEEENATlI, ANOELO DB 
GDYANWa Paelual OB 


Hay 17 IB8J 
May 16 IS 1 
Oot la 1<M 
April Id 1881 
Oct 20 IBTa 
Hay 21 1888 
AprU 10 1861 


PraeU Adlrm 
Tbito Hi itc r d 
Ctml ridge H in 
W uh tton D C 
lie Belli irical E g 


Fh la lolpl la 
be F’l rk N Y 
loll Englai I 
11 Uadelihla 
loi I E kliDd 
11 lalolpha 


Jnl ato r 1 Pa 
mill IphiR 


II lad III la 
A lent Mon 
Wiiblnwlfn D C 
Lout I L LlanI 
II b iigl So 111 1 
lb I I Iph a Pa 
raolrilgr Ml 
W 4b kton 1) C 
DiUI aore Mil 

Londni England 
Cam I ridge Man 
lAaablngton I) < 

PI Uadelihla 
Can bridge Man 
(hICBLO III 
Boebn Ma4i 
PbaIoii la. 
Princeton N J 
PI llodelpbla 

Falormn Slolly 
Phlta lelphlo. 

Lei prig 
tfajila nail 
llaTCribrl Fa. 

Florence Italy 
London Bn^nd 


Habckil, Kbnbr 
Halb Sow Byebbtt 
Halb Hoiuno 


UCL Id 188B Jena PruariB. 
Jan r 21 INTO Koabury Man 
Oct 14 U 2; OUnton Oanodo. 




PSi SPPii iiP ppPiPipMilPiPiiiii§ii§Psliiiiiiiii:ii 


6 


^ame 


natof BeMon, Praenl AddrtMi. 


aux AupR 

lUU. fHABLla KD TABD 
ElAlt tRAAOH 
Uall, jAMn 
Hall i yuan B 
HaIMOIID WlLUAV A 
Haky E 1 


IfAKRM lOSBrnS 

Hast Jakd Homam 
Oastshoryx Hbhry 
Hauxr Frays Bittbr yum 
Hacft IThruamm 
ILaufi Lxwn V 
Hath R SoMKia 
IlAys J ViMn 
Haylphuiut Himhy 
Hulpbim AMasio 
Hewctt Watebmam T 
Hill IIaiultom Andbxwb 
H iLTRECirr Uebmamn V 
Hnixi CHARLES FBAMUB 
HrraHOooK OnARLBsUxMRT 
HofTKAN WALTXRJ 
Holland James W 


HorriN J H 
Hour Oboruc Hemet 

HOBHEB IMIUM 
HoTCBUBB JlOIDIAB 


Hoobtom Edwin j 
Hodetoh Hxmbt U 
Hothlaoqdb Abel 
Humphrey H C 
Humphrey Jambs Si i b 
Huxley Thomas Hemby 
Htxtl Josefs 


IRII y IB U78 WamI InLto i D 0 
Oa IB 187B WBYtport V Y 
Har U IHBT NtwYork N Y 
July 21 lAH All y N Y 
J ny IB ISBS lUverf rl Fr 
Ott ’I IBM Now York N Y 
Msy IS 1B91 Paris 1 ra ce 
Jau y 20 imi 1 hlladolpl Is 
May •0 iaS7 

Joby “* I'm Ithaca N Y 
July 17 MU PhllBdelphls 
(U IS 1B7I Vie 1 Austria 
April *>1 iim at lail HI n 
Hay 2 1878 Phil 11 ll I la 
Hay 21 IHM Now Yurk N Y 
Pol y 1« 18Sf PhllBiWlphla 
Oot lA IBS' 

Aim 20 1B8S 

Hay IB MJ2 Ithaca N Y 
April 21 IBS naaon Mats 
Deo 17 MBS Phlladelpha 
<h!t 16 1S7I (arllslo Pa 
April 19 1870 HaDOYor N H 
Oct 18 USB WiuhlnKto D C 
Fol y IB MSS PI lladclphla 
Jan y IS 180 lo don B glanl 
Get A UBi Me Y Hbyl Con 
Ort IS 180S Phlladslpbla 
Peby » 188S 

Oat 21 1881, BteDDton Va. 

Jan y IB U72 Evansto > III 
Jany IB U72, Pblladolphb 
May 2B US7 

May 21 U88 Paris Frsnoo 
July ‘>0 1W7 

Dso IS UB2 Baltlmoro Md. 
Jaa y IS 18SB Lo d D England. 
July A USB Vienna Austria 


iHTRuaM SyaiAanP Ort IS I88B Georgetown BritUtOolao^ 

o iMYTLUHBi BowAao VfMoaHT Hay IB UB7 Pblladeipbla 
IMOHAII Wm AaHgraoMa Apm IS UTS 


Jamb BdmvmdJ 

jAMlin CLAUDIO 
Jathb Hobaoh 
Jepfbbis William W 
JoBDAM raaMOii Jb. 


J 

April M 1881 
April IS lasi 
OOL IS isas 
Jany SB 1882 
l^Hil U 18M 


Pblladelpbte 
Pans Ktanre 
Pblladeipbla 


April 20 USA Kane Pa 

Deo 2B USB Wesblngtoo, D t 

July U U81 Pblladeipbla. 




IdK LlA IIXNHVCKAR U 

1737 Li Cunts Joupk 

IBM LrHMAH AjiBiuni h 

>>181 Lilam Cbai Lm a 

2174 T ■ Moini J M 

18M LiRoYBriiiiru P\ L 

ISS^ Lblit J Pitt R 

1370 LRCKWORTn ALBIBT S 

^ LiyAOROB Pmili 

1414 Liwn FbanciiW 

17U Looeyib Jobbts Nobman 

3203 low Bbth 

1872 LoHONrarTR Uou u 

2019 Lubbock John 

2009 LUDLOT WaUAH 

1029 Lyuah BsNjAMnt Sxrrii 


2107 UacAubikb jAxn 

3209 Hactabianb JohhM 

3042. llALLBT JOBN \1H 

1847 MAlliniLD IBA rBAMKUN 

1847 HAROB FBAKCn Andbk T 

18SL Masks Wiluav O 

100ft Mabbh Othmul C 

3078 Mabbbau. John 

lOU. jrwKaa Jium JM 

3184, Maboakt K 

1473 Mason Ammiw 

2190 Masfbko Oakton 

1854. Matkb Ainso M 

U88L MoCkiath Antdbi r S 

1821 McCSAN WlLUAXV 

3004 HoHAfTKB John Back 

1077 Mekhan Thomas 

1908 MRBBIOH, John Vauokam 

1947 Kbbbiisan HAMSFiaut 

1744 Mimohut Mathew HoiiiHaA 


O t 18 1807 Pbll k leli>) Is 
April 18 1878 Borkoler Cb> 
April J 1883 rbllAdLlphlB 
Mty 1 18)0 LoDdou Eng 

t> c 0 1880 Quebec CAnedi 
April 14 1881 laris Fnoot 
J Ij U ISuO Plllalulphla 
Ji y 18 IAN- 

May 21 188r Parle France 
Jan y 30 1880 rhllalelphU. 

A| rll 17 1874 lA n Ion E gland 
Feb 19 1000 KewYurk N Y 
Sept 20 1878 PhUadeIpbiB 
J ly 18 iBSi London )■ glaid 
Jaiy 18 1884 VBA 
Jany 14 1802 PI lladelphla. 


im: 

1)00 1 1880 PllUlellhla 

Deo le 1893 Ismadowne Pa 
Jany 10 1884 UnlieirityofVliglila \i 
Jan y 18 1878 Ca nolton Pa. 

Jany 18 1878 Easton Pa 
May 8 1878 PMIadolpbla 
Oot 11 1808 Kew Haven Cnnn 
May 21 1880 Phlladolphla 
April 30 1883 4x111 
Poo 19 1800 Paris Fnnoe 
Jany 18 1887 New York N Y 
May 14 1891 Paris, Fimnoe 
Oot. 14 1800 Hoboken N J 
Jnly 18 1879 Harrisbaig Pt. 

Feby 2 1877 Pfalladelptala 
Jany 18 1884 
Jany 39 1871 
April 16 1880 

Oot. 21 1881 Bethlehem Pa 
Oot 17 1878 Dooglaavine Ft. 
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Maw 

2142 WicHin ncisN Aubott 
2175 Mitohau. Jambs T 
1401 Mitchfil B Wub 
2114 UOMm WllllAMS MO'HBB 
Moou UTDIuON K 
UOOBF JaMU W 
UOBBnotisr GunrEH 
tforelH 

llORRm J Cbbton 
Horrid Joiin n 
Mortom Uerrv 
Hugh HArrnjiiM 

UUHLENURO P A 
UUHtUER PRIBOrRICH 
UUELLKB t Max 
Mukr ■ ClTABLiai E 
MUROOCX J B 
Mdrrat Jamo a n 


Madailiac Uarqiibdb 
Nbwoomb Bnto't 
VXWTOM HUBRRr ARSOH 

KICROU Biarr Hovt 
KiKiTttr Bbr w 
Kobobnikiolo AimipPbic 
Konam liAAO 
NORRIR WlLUAM F 
NOBTB XDWAMS 


Outer Charub a 
Outer James E 
OFPIBT JlLES 
Omborm BetbtF 
Obibb Wiuaam 


Packard A B Jr 
Paokard JormH 
Paobt JAm 

Parcoabt Wiluam Hbrrt 
Partim treopbilub 
Pabtedr Iodu 
Pattersom o BruAsr 
Pattebbom Bobert 
PATTBBBOI f TKOMAB L 
PAITIBMt ROBHRTS 
Frarrr Joim B 
Purge O Nbwur 
Pkhbrrtor Hbrrt 

PRttAPIBL, ARTCnnO 
PBnrrTADKEB SaHOBL W 
PBRRCU B A F 


DaUt^BeUon PraentAddmM. 

Mar ‘<0 18X7 PhllBdelphU 
Ftby 21 18S0 
Jany 17 1R01 

Dm. 17 1688 Londnn K glanl 
Oct 1 lR7i Mewl rk K Y 
Jany If 1885 Easton Pa. 

April “>0 1877 Pblledelihli. 

Tany U 1840 Aopla Holy 
Ja y 1 1883 PtUadelibla 

Oct 40 1823 BaltUnore Mil 
Ji y 18 1807 H boke M T 
Deo 17 1886 Vienna Austria 
Sept 40 1878 Readtix Pa 
Deo 17 1886 Vienna An tria. 

Jan y ir 1803 Ox&ird Enrland 
May 15 IS 1 Washington D L 
Ptob y 12 1880 U 8 N tv} 

April 15 1881 Oz/ori El gland 


IT 

Hay a 1888 Paris Prance 

Jaiy 18 18 6 Waal I gto O C 

April 12 188<i New Hats C n 

July 12 1872 No r lork N 1 
Feby 12 1806 St Petersburg Huaila 
April a 18 0 Stookh Im b rede 
Oot 18 18 2 PhllAdelplU 

Deo 17 1880 

OM 10 1880 CUnlon M \ 


o 

Feby 12 1888 Phaadelpb la 
Jany 17 1873 llbaca N 1 
Hay 15 1821 Paris Fiance 
Fob y Ml 1887 Mew York N Y 
Jany 18 1880 BaUlmon Hd 


Sept 20 1878 ProTldenee R I 
Jany 18 1807 PblladelpUla 
Jany 20 1804 London S gland 
Jany 12 UBS PbOadalpbla 
Jany U 1886 

Oct 18 1880 Paris France 
Jen y U 1885 PhlladelpliU 
AprU U 1881 

April 1A 1858 Cnnberiand Md 
Feb 17 1888 Harrlrinirg Pa 
Jany U 1875 Mm, Moss 
Hay 8 UnS FUlRdelphU. 
jRoy 17 UTS 
Hr 7 a 1888 Hemloo 
Hiy 21 1888 PhUadalphlR 
July 17 1868 
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D^qfneetlm 
Feby 19 laae Ports 
J ly » ino Phllodelpl la 

- - lUtn nm sal 

Feby 2 1877 Phlladulphla 
Jaly IT 1872 

Iro 17 18 M t<elpxbr Oermo y 



1788 RaUD Tbiodobe D 
1119 lUHDALL F A 
1814 lUir mOM UMBOC 
1785 BAinoH RAmuH W 
ItAVUI OH I OHO 
BAtllONO Bow TTER W 

Batmu n> Wi ub F 
Bead John Ur borm 
Beed nrior 

19M. Bexaeo a 
UU BEEAED CKABin 
1890 RE'CETIEB B. 

1818 Bnr EAUX P 
3123 KtniiE ALSEBT 
1500 BiOHAEirtOB Bee Ward 
1808 Biuiv Cbai LSI V 
2338 Bobebu Isaac 

IlUr Boeikb Jahh W 
1300 Bocebe Faibkae 
2177 Booira Robekt W 
1403 BObbio FLO 
9DoO BOLLTR BEEHAin 
1907 Bood OqDEN N 
1084 Boeht DE look 
1783 B(Mn QioTANm Battira 
2198 BOEEISAErEM JotEPna 
1718 Botheeiol Peter F 
1888 RoniBOCE JoeethT 
1188 BwuuraBEaEE W 8 W 
1830 Butimeteb CaelL 
3100 Btdee Jobe A 


S 

April 18 1878 
jEDy 18 1878 
Oct U 1889 


Oct 

Moy 

A|ril 

April 

J ly 

Ue7 


O t 21 1881 
Jany 30 1854 
Jaly 18 1879 
Peby i 1877 
Dec 17 18» 


Phils lolpbla 
Wsrre I Is 
OEfoid B Klsil 
L ado 

bsuE Bnbi d 
N w York » 1 
Detroit Ulch 

PIIUIelrhlE 
BsUlmore Ud 
BraaeU Bolgluni. 
ISmoi w RuartE 
U nsane S rttieria id 
Berlin PnuiiE 
Paris FniDoe 


April 17 IHU liODlon BngU d 
April 21 ISTT WasbiQgtoa D C 
Oct 30 I8J8 Btaril Id (nnrboioagb 
sex Englandi 

April 31 188^ IhlladcdphlE 
Jsiy 18 18o Nsirpoft R I 
Ftby 31 IHBO MaUson N J 
April 18 1882 LosAnRelu Cal 
Oot 18 18A Vienna Anstrla 
AprU 18 IBW Mew York M Y 
jmy 31 1883 Paris Fmnoe 
April 18 1878 Rome Italy 
Oot 18 1801 PlilladelphU. 

Jany 17 1878 Unfleld Pa 
April 30 1877 Phllttlelphla 
on IJ 1849 

Jany U 1889 Basel BwHserlEi J. 

Dec IT 1888 Philadelphia. 


1708 Sadtleb SAsniEb Pnup 


Feby 18 UV4 Fhlladelphta 
Oct 18 1874 

Feby 17 1888 Paris Fianoe 
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BMntBFRorn rsiDOLr* 
BAHQurr LuiiiiuaSr aodb 


BOHim Cabl 
Bclat» Punia Iutlkt 
Bcon T>wn A 
Boon W B 

BCUDDim baxuil Hubbabo 
Bbilkb Cabl 
Bbllbbb Colivan 
Bcllbbi WaUAM 
Bbi wtb Ai imo tt C 
BBLYI DB liOHOOILAKn 


SbABP BEllJAlir< 

BBABPin PBlLtPPBICB 

Bbabpi n, BTxnuM Pakuall 
Bbbbwood Andbbw 
Bbiblxb CharlbiW 
SUu Out 
Bhitr SouabF 
Sbitb Ooulwnc 
Bmitb Stbphbm 
B urra albutH 
Bhowdw a Loudon 
Sntobb UombobB 
Bfanolbb BsNBrW 
SrorroBD A K 
Btallo Jobm B 
Btbbbbtbiv J 3 8 
STBram WaitbbLbOontb 
B fET BBB ON John Jamd 
B roKn (taoBOBO 
Btbono Wiluam 
S tOABT GBOBOa 
Btobbb Wiluak 
Sdbm Sdwabo 
B rLB B W 
Btlvbtbb j j 
BKMBACB r JOBCr 


DaU V BefUm Prtml AdOrru. 

April ao 18j« VditTburg BBTarit 
April il IWU Bimkllne Ubv 
A trll 18 1878 OenoTB Bwltioilaiid 
Pel y 17 INU PhilBlolpIlm 

April 17 1883 WbaI Ingtoii 1) C 

Bopt 20 1H78 

Airll 18 1878 Lo Ion FiglBnl 

Oct 18 1880 PIllBlelpblB 

Deo 17 1888 PtI coto N J 

Bcpt 20 1878 iBrnbrllge Mbu 

April 18 1870 PhilBlel|llB 

J tly IJ 1872, 

Aim Id 1884 

Oct 18 1874 Ko tienl CanadB 
April 18 1H78 118g« Belgium 

Oot ir 188. Rome Utlj 
J ily 21 188 RAiniRHte F gUn I 
Hey 21 1888 PhlUdellblB 
Obt 21 1881 WeetLhaeter Pe 
April 21 188 Boeto Mem. 

O t 18 187S Heiuneld Pe 
F b y 3 1877 Prlncetoi N J 

April Id IHM Mnubirp Oeraony (») 
Oot 21 1887 PhllmdelpblB 
Jan r 20 1885 

Oot 1 187 New York N Y 
MBy iO 1887 PI llAdolpI IB 
Oft 17 1878 
Jany 18 UM 
Hay IS lOll 

Jany 17 18^8 WublngtoD D C 
Oot 21 1881 ClDoli natl O 
jAiy 17 UB2 copenbagen Denmark 
Jany 18 1884 Tn>y N Y 
April 20 1877 Wow York W Y 
Deo 20 1880 LoDdoD Kigbind 
Jan y 10 1888 Waablngto i D 0 
Keby 3 1877 PblUdolpbla 

Hay 18 1801 Oxibrd Aiglaiid 
May 21 1888 Vienna Auatria 
July 18 1884 Pllladolphla 
July SO 1877 Qxlbrd England 
Hay 21 1888 Vienna Auatria 


TaraAif WiLUABP 
TAtLOB, WlLUAH B 
TaaPLB BMHABD CABBAO 
THIBItf ALLBNO 

TBOUIOB HBMBT 

THOHMMi Frank ' 

TBOKMW WaUAM (BOO lobs 
Kblvbn) 

Tkomcbi WnuAM 


dot 10 : 
May 21 1 
Jany 18 1 
Jany 18 1 
April IS 1 
April 21 ] 
AprU 17 ] 


PhUsdalphU 
Wiablngton D C 
OpperBormah India 
HaToribrd Pil 
lottnlUa Pa 
London England 
Bwamponott Hm 
F bUadslptaU 



Pblladalpbla. 
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yamt Date Beettm Pteiea AiUmt 

isao Trusy a April U 'UM renevA ewltwrUnl 

lesn TiiiaiiiiA.i( Be>ja¥ k C July it 1871 FhllAdulphU 

im TlUimfAir Ri^baid A April 18 1817 

lUT TlUliaiAX WiluabU Jab r 21 1870 

2170 TlMBim Bajiuel Feb 21 1890 Arley i cat Covontry Fng 

2128 Tofimaao Pail IVo 17 1880 PatIa FrAnoc 

BOW TofpaB KOBEurNoxoir Feby 19 188b tAjnbrilho Haaa 

1897 lowiePiro JoiEPR B Ja y 17 1888 PhllA'lelphlA 

BOM Tbuwbdll HEBRrCLAi July 18 1881 

1978 nonrRXAB DistaP O t ‘>0 1882 VJenni AniBrlA 

1083 liRBrrTTBi Theooohb Do 19 lUJO (uievA BwlUorlBnd 

ilM TimXE David K Ort 18 1889 PhllAdolpI 1 a 

2108. TtLBB Lton Q Oct 18 1881 WllllAmAb ITg Va 

1A99 Tdbxsb Pbtkb April l.> 1804 I.AObe AuetrU 

2118 T 180 V jAUia Hoy 20 1887 PhlUdelphlA 


TT 

2188 Ukvoi WilUAMC Dm 19 1800 Londoii EnglA d 


TT 

2000 lADX Biorabd JAny 18 1884 PbllAdelphlA 

901 Veba Ob BmEFLP V OoL IS 1886 Dnlvenlty or VlrglDle Va 

1178 VlRCaOT RUDOIFH Oot 17 1882 B rli Pr IvlA 

1018 loot CaBL Oct 16 1880 OclOVA BvltierlAOd 

8116 1 OX MILTXXI. Mono Deo 17 1888 K Imivtr nu yur 

1870 VOBE OboboE Lbohabd Oot 21 1870 Borto Mau 

Bin VoanoM Loua Deo 19 1800 PI llAd«lpl U 


■w 

BOM Waoneb Bawjel Jany 16 1880 Philadelphia. 

1748 Wahi WiLUah H Jan y 18 1871 

1721 Wauaob, Ai ran B April IB 1878 Psrkiton Done! Englaiid 

1168 Ward Lbitra F May 17 UW Waabl gton D C 

3038 Weil EdwardHebhv Jany 18 188> PblladelpliUL 

3028 Wbisbach Alboi Jany 18 1886 Fielbuig Haxody 

1889 Wbahon Joaira April 18 1889 PhUadelphla 

1887 White AitdeewD April 18 18M Itbaoa M Y 

1818 WHITE 18EABL C Jin y 18 18781 Morgantowa W Va. 

1487 Whitket JoaUBDwiaHT Jany 18 1818, 0ainbrid|,0 Mav 

1888 Wildes BdetOeebm Hay 8 1878 Itbaoa, N Y 

8161 WlLUAJO, TalootT Hay 18 1888 PUIadelphls. 

3173 WILUB HHREt Feby 21 UOR 

9180 WiLSMi Edkoxd B Feb y 17 1888 Bryn Uawr Pa 

9011 WU80II jANBOOBHBUni Jao y 18 1886 PbOadelphla 

1717 Wruotr JoiBPR U Jm y 16 1874 

9187 Wliaoil WIILIAIIPOWBIL Hay 90 1837 

9238. WmoE JoBTOt Hay 19 1883 CBfflhrldn Hem, 

3140 WUBBAII Hevbt D Kay 30 1887 PhUadelptUs 

S99b wmAB Isaac J Hay 10 1890 

iMi Wbrib owBii JoBEi April 90 use 

im Wood Busabd April 18 1879 

1783. Woodwabd Hekhy July 17 1871 London HoiIsim] 

1761 Wooimi J E JMy 16 1874 Headlnf Pa 

lau WOBXLBT iHaODOEBd 


Jioy 18 1878 PhUadolpUE 
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Aame Daltqf Bettiat Promt Addrtu 

1083 UdbTI rBA.B n BtiwabT Jui; 21 18S1 PbllmdAlphla 

tool WYCSorr A B Feb 7 10 1080 BeatQe Wub 


T 

UH \ABnAl.L Fllh Apr U 1880 FblUdelpI IB 

17» YOPMO CUABLn AlMunoi April 17 1870 Priiieotoa N J 





